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MULTIPLE FRACTURES OF THE FACIAL BONES: 
REPORT OF CASE 


By F. A. Ricuison,* D.D.S., U.S.S. Relief 


Local Examination.—February 26, 1941, 
examination was made of a man whose head 
had been caught between a descending hoist 
and the combing of a hatch. 

There was a marked asymmetry of the 
face, the maxillae being compressed and 
cephalad. The left malar region was prom- 
inent and the right depressed. The left 
eye was more prominent than the right. 
The right infraorbital ridge was irregular 
and distorted. There was a mild conjunc- 
tival injection of the right eye. The right 
lateral and central incisors were driven up- 
ward into the anterior nares and were re- 
moved through these openings.. The first 
molar and the first and second bicuspids 
(right) were broken off at the gum line. 
The right cuspid and left lateral incisor 
were completely avulsed and there was 
marked malocclusion of the remaining teeth. 
The hard palate was irregular and pre- 
sented a ridge to the right. The bridge of 
the nose was depressed and displaced to the 
left. The pulse rate was 46; blood pressure, 
systolic 170, diastolic roo. 

Treatment.—Every six hours, 50 cc. of a 
50 per cent glucose solution was given in- 


*Commander (DC), U. S. Navy. 
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travenously and 10 cc. of prontylin intra- 
muscularly. 

February 27: The pulse was 68; blood 
pressure, 130-65. Sulfanilamide 75 grains 
was given, and argyrol 20 per cent used in 
the eyes. Hot boric compresses were ap- 
plied to face and eyes. 

February 28: The pulse was 70; tempera- 
ture 100 (axilla). The argyrol eye drops 
and hot compresses were continued. 

March 1: The pulse was 100; respiration, 
24; temperature, 101.2 (axilla.) The com- 
presses and argyrol were continued, with 
sulfanilamide 15 grains three times a day.* 

March 3: The temperature was 101 
(axilla). The treatment was continued, with 
sulfanilamide 15 grains three times a day. 

General Examination.—March 5: The pa- 
tient was admitted to the U. S. S. Relief. 
He was 21 years old, weight 155 pounds, 
height 5 feet 8 inches. The temperature was 
99.2; pulse, 86; respiration, 18; blood pres- 
sure, 122-80. The Kahn reaction was nega- 
tive. The bleeding time was two and a half 
minutes; coagulation time, three and a half 
minutes. The pupils were normal and the 
chest, heart, abdomen, extremities, ears, 
throat and neck were negative. Neurologic 
examinations were negative. 
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The urine was dark amber, specific grav- 
ity, 1.025. It was negative for albumin and 
sugar, with an acid reaction. Some mucous 
and a few squamous epithelial cells were 
noted. There was no previous history of 
serious illness or of operations. The family 
history was negative. The patient did not 
appear acutely ill. 

March 6: The temperature was normal; 
blood pressure, 120-72; pulse, 100; respira- 
tion, 25. 

Treatment.—A potassium permanganate 
mouthwash 1:4,000 every two hours was 
prescribed, with a high caloric liquid diet. 

X-Ray Examination—March 7: X-ray 


Fig. 1.—Appearance of patient before re- 
duction of fracture of facial bones and 
maxilla. 


films revealed fractures involving the 
maxillae and both antra. There was a frac- 
ture plane through the inferior border of 
both orbits at the suture of the malar and 
maxillary bones, with displacement of the 
malar bones downward and _ posteriorly. 
There was a fracture of the left malar bone 
at the suture of the malar and frontal bones, 
with displacement laterally, and a fracture 
through the cancellous portion of the max- 
illa, with the entire palate displaced pos- 


teriorly approximately 2 cm. The anterior 
portion was forced upward approximately 
1 cm. The buccal and lingual plates of 
the alveolus were spread and broken in 
several places. Several teeth were missing 
and those remaining were fractured at the 
gum line. Stereoscopic exposures of the 
skull from various angles gave no evidence of 
fracture of the bones of the vault or base. 
No fracture was evident in the mandible. 

First Operation.—-March 8: Under a gen- 
eral anesthetic (sodium pentothal 15} grains 
intravenously), a hooked instrument was in- 
serted through the tissues of the face and 
fragments of broken bones: were approxi- 


Fig. 2.—Profile view of patient before re- 
duction of fracture of facial bones and maxilla. 


mated and molded to contour. The malar 
bones were elevated and brought forward. 
The fracture at the malar bones and frontal 
suture was reduced medially. The facial 
contour appeared normal. The fracture of 
the nose was elevated and displacement to 
the left was corrected. 

March 10: A head-cap was fashioned of 
gum paper, with extension of plumber’s 
metal straps from the cap to a position 
directly in front of the maxillae. A Win- 
ter’s arch band was applied to the remaining 
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Fig. 3.—Malocclusion (right) due to frac- 
ture of maxilla. 


Fig. 4.—Malocclusion (left) due to fracture 
of maxilla. 


Fig. 5.—Appliance employed for reduction 
of maxillary fracture. The facial fractures 
have been reduced. 


Fig. 6.—Fracture of maxilla reduced. 
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upper teeth. Rubber ligatures fastened to 
the arch band led directly forward to the 
extension under tension, thus affording a 
forward pull upon the maxillae. 

March 12: The appliance was removed 
as the maxillae had been moved forward ap- 
proximately 2 cm., into the normal anterior- 
posterior position, but the anterior portion 
was displaced upward approximately 1 cm. 
The Winter’s arch band was applied to the 
teeth of the mandible and rubber ligatures 
placed, exerting a downward tension. 


Fig. 7.—Denture completed. 


March 13: The maxillae showed a grad- 
ual change in position, moving downward. 
There was pain present. Codeine was ad- 
ministered, one-half grain every four hours, 
as needed. 


March 18: The maxillae were in normal 
position and the occlusien was normal. 


March 31: The appliance was removed. 
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The occlusion was normal. No movement 
was noted in the fragments. 


Second Operation—April 14: Procaine 
2 per cent was administered. The roots of 
the broken teeth were removed and the right 
second and third molars extracted. The 
process was trimmed and the tissues were 
sutured. 

April 28: The dental x-ray film showed 
that the left cuspid, first and second bicus- 
pids and first and second molars were frac- 
tured in the alveolar process. 


Fig. 8.—Completed case; showing facial 
contour and expression. 


Third Operation.—These teeth were ex- 
tracted to avoid complications. An alveolec- 
tomy was completed and the tissues were 
sutured; under procaine 2 per cent. 


Outcome.—May 3: The sutures were re- 
moved. The tissues were healing nicely. 

May 30: A denture was completed by the 
prosthetic department. 

June 3: The patient was dismissed. 
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ACRYLIC RESINS FOR DENTURES 


By W. T. Sweeney,* A.B. ; Gzorce C. PAFFENBARGER,* D.D.S., and 
Joun R. Beatt,* B.S., Washington, D. C. 


FOREWORD 


HIS is the ninth report on organic 

denture base materials from the 

dental materials research laboratory 
at the National Bureau of Standards.** 
Judging from the inquiries received by 
the Research Commission, it fills a long- 
felt need. Herein are given the physical 
and chemical properties: (1) of the 
three brands licensed by the resin manu- 
facturers (Vernonite, Crystolex and Luci- 
tone) and three unlicensed brands (Den- 
sene, Acralite and Livetone) of methyl 
methacrylate resin (commonly referred 
to as acrylic resin) ; (2) of copolymers 
or mixtures of methyl methacrylate and 
vinyl resins (Luxene No. 44 and Ex- 
elon) ; (3) of methyl methacrylate and 
styrene resins (AcRil); (4) of com- 
mercial methyl methacrylate resin (Lu- 
cite and Plexiglas), and (5) of methyl 
methacrylate resin when molded from 
a plastic cake, a powder-liquid mixture 
and a powder. Denture rubber is in- 
cluded for comparison. 

It is hoped that this report will aid 
in clearing up some of the confusion re- 
garding the source, quality and use of 
methyl methacrylate in denture prosthe- 
sis. However, it should be constantly kept 
in mind, in evaluating the comparative 
data on the different brands of materials 
given in this report, that these data are 
based largely upon one batch or, at most, 
only a few lots or batches of a manu- 
facturer’s product. The Research Com- 


Publication authorized by the Executive 
Board of the Research Commission. 

*Research Associate of the American Den- 
tal Association at the National Bureau of 
Standards. 
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mission does not know whether the 
batches herein reported are representa- 
tive of the manufacturer’s production. 
The Commission therefore recommends 
that frequent reference be made to cur- 
rent issues of THE JOURNAL, section on 
Association Activities, for the most re- 
cent list of certified denture resins. This 
list should be used as an aid in pur- 
chasing because these resins have been 
certified to the Research Commission by 
their respective manufacturers as com- 
plying with the Americar: Dental Asso- 
ciation specification, have been procured 
on the open market and have been tested 
by American Dental Association research 
fellows in cooperation with members of 
the staff of the National Bureau of 
Standards, and have been found to com- 
ply with the American Dental Associa- 
tion standards. THe JouRNAL listing will 
be kept up-to-date. 
EXEcuTIVE Boarp, 
RESEARCH ComMISSION. 


INTRODUCTION y 


From almost the time that dentistry 
achieved a professional status, there has 
been a constant search to obtain a den- 
ture base material of lifelike appearance, 
one that would not deteriorate in service. 
For nearly seventy-five years, rubber was 
the most satisfactory material available. 
Celluloid was also used during this 
period. It had a much more pleasing 
initial appearance than rubber, but soon 
warped and discolored and was other- 
wise unsatisfactory. Shortly after the 
first World War (1920), the synthetic 
resin industry began to produce organic 
materials, which were utilized as denture 
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Phases. Nearly all of these materials were 
very inferior to rubber, even though 
they were more natural looking. Con- 
sequently, dentists, much to their em- 


satisfactory standards of comparison had 
been available and the products had 
been tested before being exploited. While 
it is admitted that laboratory tests of 


TaBLe 1.—MarTeriALs INVESTIGATED 


Trade Brand Manufacturer or 
Name Type Distributor Address 
Dental Methyl Methacrylate Resins 
Acralite Powder-liquid; pink |Acralite Co., Inc. New York, N. Y. 
Crystolex Plastic cake; pink |Kerr Dental Mfg. Co. Detroit, Mich. 
Crystolex Powder-liquid; pink |Kerr Dental Mfg. Co. Detroit, Mich. 
Crystolex Powder-liquid; clear |Kerr Dental Mfg. Co. Detroit, Mich. 
Densene Powder-liquid; pink |Cosmos Dental Products, Inc. New York, N. Y. 
Livetone Powder-liquid; pink |Precision Laboratories Kansas City, Mo. 
Lucitone Plastic cake; pink |TheL. D. Caulk Co. Milford, Del. 
Lucitone Powder-liquid; pink |The L. D. Caulk Co. Milford, Del. 
Lucitone Powder-liquid; clear |The L. D. Caulk Co. Milford, Del. 
Nu-Tek Powder; pink Nu-Tek Company Toledo, Ohio 
Vernonite Plastic cake; pink |Vernon-Benshoff Co. Pittsburgh, Pa. 
Vernonite Powder-liquid; pink |Vernon-Benshoff Co. Pittsburgh, Pa. 
Vernonite Powder-liquid; clear | Vernon-Benshoff Co. Pittsburgh, Pa. . 
Industrial Methyl Methacrylate Resins 
Lucite Sheet E. I. duPont de Nemours and Co. |Arlington, N. J. 
Plexiglas Sheet Rohm & Haas Company Philadelphia, Pa. 
Acrylic-Styrene Resins 
AcRil Powder-liquid; pink |AcRii Dental Corp. Elberon, N. J. 
Acrylic-Vinyl Resins 
Exelon Blank American Hecolite Denture Corp. |Portland, Oregon 
Exelon Division 
Exelon Powder-liquid; pink | Exelon Division Portland, Oregon 
Luxene 44 Plastic cake Luxene, Inc. New York, N. Y. 
Cellulose Compounds 
Cellanite No. 60 Blank Avalon Chemical Products Co. Los Angeles, Calif. 
Crystalite Powder Coralite Dental Products Co. Chicago, IIl. 
Hecolite Blank American Hecolite Denture Corp. |Portland, Oregon 
Parfait R Blank The Parisien Chemical Co. Toledo, Ohio 
Parfait X Blank The Parisien Chemical Co, Toledo, Ohio 
Rubber 

Ash’s dark elastic Plastic sheet Claudius Ash Sons & Co. Irvington, N. J. 
Ash’s gum pink Plastic sheet Claudius Ash Sons & Co. Irvington, N. J. 
Herakles Plastic sheet Atlantic Rubber Mfg. Corp. New York, N. Y. 
McCormick’s No. 8A_ {Plastic sheet E. J. McCormick Rubber Co., Inc. |Ridgefield Park, N. J. 
Traun’s light pink Plastic sheet Atlantic Rubber Mfg. Corp. New York, N. Y. 
S.S.W. pink denture B |Plastic sheet The S. S. White Dental Mfg. Co. |Philadelphia, Pa. 


barrassment and their patients’ discom- 
fort, were constantly encountering fail- 
ures of these dentures in service. Many 
failures could have been prevented if 


plastics should be supplemented by prac- 
tical tests, it is also certain that suitable 
laboratory tests would have forewarned 
the profession that these newer materials 
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did not have the inherent properties 
necessary to make a satisfactory denture. 
It is believed that any plastic which is 
offered for use as a denture base should 
first be given the tests described in this 
paper and be compared with other ma- 
terials which are known to give satis- 
factory service. Its dimensional stability, 
strength, color stability, hardness, water 
sorption, working properties and so 
forth should be compared with those of 
other materials tested under the same 


MATERIALS INVESTIGATED 

The materials reported upon are rep- 
resentative of those sold in the trade at 
the time of purchase. In Table 1, the 
trade brand name, type, manufacturer 
and general classification of the resins 
are given. This classification is based 
upon the general information available 
to us and not upon chemical analyses. 
Other materials than those containing 
acrylic resins are included for compari- 
son. 


TasBLe 2.—REFRACTIVE INDEX AND Bo1Linc RANGE or Liquips FurNISHED 
wiTtH Denture Base MATERIALS 


Boiling Range at 85 Mm. Mercury Pressure* 
Fraction 
Refractive} Fraction Fraction Fraction Three- Fraction 
Material oy 0 One-Quarter| One-Half Quarters | Nine-Tenths 
(68°F.) | Degrees (C.) | Degrees (C.) | Degrees (C.) | Degrees (C.) | Degrees (C.) 
Commercial 
monomer (duPont)| 1.4142 40.9 41.9 43.4 46.2 48.3 
Acralitet 1.4137 41.1 41.4 42.8 45.7 49.0 
40.9 41.9 42.7 43.6 45.5 
AcRilf 1.5455 76.4 77.8 77.8 77.8 78.0 
76.0 76.0 76.5 76.8 77.8 
Crystolext 1.4138 41.6 42.0 42.2 42.4 42.5 
41.0 42.1 42.4 42.9 43.2 
Densene 1.4141 41.0 42.0 42.2 42.5 43.0 
Livetone 1.4141 
Lucitone 1.4132 42.0 42.3 42.5 42.6 42.6 
Vernonitet 1.4201 40.5 42.1 42.3 42.7 44.1# 
40.1 41.0 5 42.0 41.0# 


*A 30-milliliter specimen was used. Fractions were estimated. 


{The refractive index was measured on an Abbe refractometer 


to +0.0002 except that of AcRil, 


which was measured on a Spencer refractometer to +0.0005. 
tResults of two determinations of the boiling range are shown. 
#There was approximately an 8 per cent polymer residue after the test. 


conditions. This report gives the results 
of an investigation in such a manner 
that a direct comparison of each prop- 
erty of the materials can be made, and 
also shows how the properties of both 
practical and experimental dentures can 
be determined in a quantitative manner. 

The revised specification* gives a de- 
scription of tests and requirements which 
a material should meet to be considered 
satisfactory. 

*Published in this issue in Association Ac- 
tivities Department. 


Plastics are frequently classified as (1) 
thermosetting—those materials which 
are changed chemically by heating and 
are not thermally reversible, examples 
of which are phenol-formaldehyde resin 
and rubber, and (2) thermoplastic— 
those materials which only change phys- 
ically on heating and are thermally 
reversible. Vinyl resins, methyl meth- 
acrylate resin and cellulose denture com- 
pounds are thermoplastic materials. 

Some of the resins which are included 
in this report are mixtures of resins, 
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Taste 3.—Cuance 1n WeIcuHT, WATER SorPTION AND DIMENSIONAL CHANGE 
In Denture MATERIALS 
1 2 3 a 5 6 7 
Water | Changein} Dimen- 
Sorption* | Weight sional Curing |, Net 
T at 25°C. | (Solubil- | Changet | Shrinkage | Change# 
Type (7°F.) | | (Linear) | (Linear) | (Linear) 
Mg./Cm.*| Per Cent | Per Cent | Per Cent | Per Cent 
Crystolex cake 0.55 +0.01 + 0.9 0.40 +0.50 
Lucitone cake 0.55 —0.09 + 0.8 0.30 +0.50 
Vernonite cake 0.55 —0.07 + 1.1 0.45 +0.65 
Acralite powder-liquid 0.45 —0.04 + 0.8 0.45 +0.35 
Crystolex powder-liquid 0.50 —0.08 0.25 
Methyl Crystolex powder-liquid; 
methacrylate clear 0.55 +0.02 0.30 
Densene powder-liquid 0.50 —0.06 + 0.7 0.35 +0.35 
Livetone powder-liquid 0.50 —0.03 + 0.9 
Lucitone powder-liquid 0.55 —0.08 0.40 
Lucitone powder-liquid; 
clear 0.50 —0.04 0.35 
Vernonite powder-liquid 0.55 +0.03 0.45 
Vernonite powder-liquid; 
clear 0.60 —0.04 0.40 
Nu-Tek powder 0.25 
Plexiglas sheet 0.55 —0.06 
Lucite sheet 0.55 —0.05 
Acrylic- 
styrene AcRil powder-liquid 0.50 —0.09 + 0.5 0.35 +0.15 
copolymer 
Exelon blank 0.15 —0.02 + 0.3 0.20 +0.10 
Acrylic- Exelon powder-liquid 0.25 —0.03 + 0.3 0.20 +0.10 
vinyl Luxene 44 cake 0.20 —0.03 + 0.2 0.35 +0.15 
copolymer Luxene 44 cake (new) 0.25 
Cellanite No. 60 blank 2.15 —0.37 + 1.0 
Cellulose Crystalite powder 2.45 —1.36 + 3.4 
compounds | Hecolite blank 1.50 —0.28 + 1.4 
Parfait R blank 2.00 —0.33 
Parfait X blank 6.25 —0.49 — 2.0 
Ash’s dark elastic 0.05 +0.6! —- 0.1 0.20 —0.30 
Herakles 0.10 —0.07 — 0.2 0.25 —0.45 
Rubber McCormick’s 8A 0.15 —0.04 — 0.3 0.05 —0.35 
S.S. White pirk denture B 0.10 —0.04 — 0.6 0.15 —0.75 
Ash’s gum, pink 0.05 —0.02 0.10 
Traun’s light pink 0.30 


*Specimen size, disks 50+1 mm. in diameter and 3.2+0.2 mm. thick. 
tChange in weight of specimens after water sorption test. 
tChange in dimension of dentures (tuberosity to tuberosity) after two 
and drying. ‘ 
#Column 5 minus column 6. 


six-week cycles of wetting 
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others are copolymers. In copolymers, 
molecules of more than one type are 
attached or bonded together. Thus, if 
vinyl acetate, vinyl chloride and methyl 
methacrylate molecules bond themselves 
together, a copolymer is formed. This 
type of union is distinctly different from 
a mixture of resins because, in a mixture, 
the attachment between the resins is 
physical, not chemical. 

Examples of three copolymer resins 
are listed in Table 1 under the headings 


plastic cake and powder-liquid forms are 
cured under controlled conditions of 
temperature and pressure so that the 
polymerization (chemical reaction in- 
volving union of molecules) of the resin 
takes place in the dental flask. The end- 
products should be essentially the same 
regardless of whether the powder, pow- 
der-liquid or plastic cake is used. Heat- 
ing the powder (polymer) tends to re- 
verse the chemical reaction and converts 
part of the powder back to the mono- 


FOR 
Re PACKING TEST OF 
en DENTURE BASE 
MATERIAL 


HOLES 
THOSE IN INNER CIRCLE (1) ARE 
0.75 MM (0.029") IN DIAMETER 
USE NO. 69 DRILL. 
THOSE IN CIRCLES 2,3&4 ARE 
1.00 MM (0.040") IN DIAMETER: 
USE NO. GO DRILL. 


A.D.A. RESEARCH FELLOWSHIP ax te NATL. BUR o STDS. 


Fig. 1.—Brass die for packing test of denture base material. 


of acrylic-styrene resins and acrylic-viny] 
resins. 


PROPERTIES OF UNCURED RESIN 


Forms of Materials——Acrylic resins 
are supplied for dental use as a powder, 
as a plastic cake, and as a powder and 
liquid which are mixed to form a plastic 
cake. The material when used in the 
form of powder is packed and pressed in 
such a way that the particles are welded 
together at elevated temperatures. The 


meric (unpolymerized). state during the 
time the heat is applied. If the process- 
ing is skilfully done, it will be difficult, 
if not impossible, to detect which of the 
three types of raw products (powder, 
powder-liquid or plastic cake) was used 
to produce the dentures. 

Satisfactory dentures can be made 
from any of the three above-mentioned 
forms of material. The form which the 
dentist purchases should be governed by 
his equipment and working conditions. 
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Special equipment is required to process 
the powder. The powder-liquid type 
requires attention to details of propor- 
tions of powder to liquid, time of mixing 
and packing. The factors to be con- 
sidered in selecting the plastic cake are 
(1) distance from the supply ; (2) trans- 
portation facilities; (3) temperature ; 
(4) amount of material used; (5) fre- 
quency of use, and (6) available storing 
conditions, because the ready-mixed gel 
has a short shelf-life at ordinary tem- 
peratures. 

Comparison of Monomers (Liquids). 
—In order to determine differences 
among the liquids, furnished with den- 
ture base materials, and a sample of 


was the most viscous as it contained ap- 
proximately 8 per cent polymer, which 
probably accounts for its slightly higher 
index. AcRil had a much higher index 
and boiling temperature than any of the 
other liquids. It is understood that this 
is styrene monomer. The other liquids 
appear to be almost entirely methyl 
methacrylate znonomer. 
Shelf-Life-—The stability of the ma- 
terial at temperatures and conditions 
found in dental laboratories and in trans- 
portation is important because materials 
which require special care to prevent 
premature curing or other deteriorating 
effects under handling conditions are 
unsuitable for dental use and cannot be 


Fig. 2.—Cured-resin test specimens. A, cake molded in plaster mold. B, transverse test speci- 
men machined from a similar cake. C, specimen broken in test. D, specimen bent in test. 


E, specimen used for water sorption. 


commercial methyl methacrylate mono- 
mer, the refractive indices and boiling 
ranges were measured. 

The boiling range was determined by 
distilling 30 milliliters of the liquid at a 
pressure of 85 mm. of mercury. The 
fractions of the sample distilled were 
estimated visually, the middle fractions 
being considered more accurate for com- 
parison than the end fractions. 

The data (Table 2) show that all 
samples, except Vernonite and AcRil, 
had about the same index of refraction 
and boiling range as thé sample of com- 
mercial monomer. The Vernonite liquid 


expected to have as nearly uniform 
working qualities as those not affected by 
storing conditions. 

The plastic cake (gel type) has a 
short serviceable life unless stored at low 
temperatures. It may be used for sev- 
eral months if placed in a refrigerator 
[5° C. (41° F.)] in a light-tight, her- 
metically sealed container. Since the poly- 
merization is accelerated by oxygen, light 
and heat, the storing conditions should 
be such that the cake is protected. 

Resin in the powder-liquid form is 
satisfactory for use after several months’ 
storage at room temperature. In fact, 
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some samples of methyl methacrylate 
powder and liquid, stored for two years 
at room temperature (20-30° C. [68-86° 
F.], were quite satisfactory. Thus, it is 
evident that the powder-liquid form as 
now produced has a long shelf-life. The 
material furnished as a powder is, of 
course, already polymerized and _ has 
therefore an indefinite shelf-life. 

Packing Test.—The plasticity of resin 
is an important factor in its successful 
use as a denture base. The material 
should be sufficiently plastic at the pack- 
ing temperature to conform to the den- 
ture mold without excessive pressure. 
The very stiff materials require pressures 
which distort the flasking plaster, dis- 
place teeth and fine wires and so in- 
troduce inaccuracy of detail. 

The packing plasticity was determined 
by placing an 8-gm. sample of the resin 
on a brass block containing small holes 
(Fig. 1) and applying a 5,000-gm. load 
to the specimen at 65° C. for ten minutes. 
This caused the resins to intrude into 
the small holes. Soft materials will in- 
trude farther than hard ones. A material 
that packs satisfactorily will pass into 
the holes to a depth of 0.5 mm. or more. 


CURED RESIN 


Preparation of Specimens.—All speci- 
mens were cured in a Hydrocal plaster 
mold,* according to the manufacturer’s 
directions, unless otherwise noted. Fig- 
ure 2 shows a cured blank along with 
transverse strength specimens cut from a 
similar blank. These specimens (2.5 by 
10 by 65 mm.) were machined to a 
tolerance of +0.03 mm. in width and 
thickness. 

All specimens used in transverse test- 
ing were stored and tested at mouth 
temperature (37°C. [99°F.]). A few 
specimens were placed in air at 32 per 
cent relative humidity for varying lengths 
of time. Others were immersed in water 
from two days to six weeks before being 
tested, the two-day period being the 
standard time. 


The round disk (E, Fig. 2) is the type 
of specimen used in determining water 
sorption and change of weight after im- 
mersion in water. 

Chemical Properties—Water sorption 
or imbibition: The sorption of water 
by denture resins affects their mechan- 
ical properties. The resins.when wet are 
more flexible and weaker in transverse 
strength than when dry. Resins and 
other organic materials used to make 
denture bases show considerable varia- 
tion in the amount of water taken up 
when they are immersed (Table 3, col- 
umn 3). These data, obtained from 
tests made according to the method of 
the American Society for Testing Ma- 
terials® are expressed in terms of milli- 
grams per square centimeter of surface. 
The sorption of the methyl methacrylate 
resins varied from 0.45 to 0.60 mg./cm.? ; 
while that of the acrylic-vinyl copoly- 
mers was less than one-half this value, 
ranging from 0.15 to 0.25 mg./cm.? The 
acrylic-styrene copolymer fell between 
these, with a value of 0.50 mg./cm.? Rub- 
bers used for denture bases gave values 
as low as 0.15 mg./cm.? The cellulose 
materials were, in comparison with the 
other materials, extremely high in water 
sorption, some specimens being as high 
as 6 mg./cm.2 At 25°C. (77°F.), the 
methyl methacrylate resins are higher 
in water sorption than either vulcanite 
or the vinyl-acrylic copolymers, but 
much less than the cellulose compounds. 
The commercial methyl methacrylate 
(sheet Lucite and Plexiglas) had about 
the same value (0.55 mg./cm.?) as the 
resin sold for use as denture bases. The 
effect of water sorption on the dimen- 
sions of dentures will be discussed later. 

The high water sorption of methyl 
methacrylate resin may have been one 
reason for its not being used earlier as 
a pink base material, because it had been 
generally assumed that a high water 
sorption was associated with fouling of 
dentures; but clinical experience has 
shown that methyl methacrylate resin 
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4, 


70\2.34/3.21) 7,800 


t 
i 


0.36}1.05}1.75|2. 47/3. 40/4. 89} 8,000 
0.37|1.12}1. 88/2. 64/3. 56)4. 90) 8,000 


10} 7,800 


0.65/2.93 


0.26|0.78)}1 .40/2.08)2. 86)4. 19) 7,600 


0.22)0.64/1.14 


2 days in water 


2 days in water 


2 days in water 


13.4 |6 weeksin water 
0.73% water# 


13.7 |3 daysin water 


17.0 


19.3 |2daysin water 


1.251 
2.428 


1.249 


1.660 


2.666 


1.872 


As manufacturer recommends 
As manufacturer recommends 


As manufacturer recommends 


Pink, plastic-sheet |As manufacturer recommends 


Pink, plastic-sheet|As manufacturer recommends 


McCormick 8a (all-purpose)|Pink, plastic-sheet/As manufacturer recommends 


Traun’s light pink (veneer) |Pink, plastic-sheet|As manufacturer recommends 
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*Indentation measured with Knoop indenter under a 50 gm. load with a five seconds contact at room temperature. 


tSpecimens were 2.5 mm. thick by 10 mm. wide by 65 mm. long and were loaded over a 50 mm. span at the rate of 500 gm. a minute. An initial 


load of 1,500 gm. was applied and the zero reading taken. Deflections of individual specimens showed variations as great as 10 per cent in some cases, 


tLoad at which specimens broke or were forced through supports. 


#Increase in weight of specimens immersed in water at 98°C, (208°F.) for thirty-eight hours before test. 


Advertised as a resinous material developed solely for dentures. 


dentures 
service. 

“Solubility” : The “solubility” or, more 
properly, the change in weight of the 
disks used for the water sorption test is 
shown in Table 3, column 4. The speci- 
mens were conditioned at 50°C. (122° 
F.) in air for twenty-four hours, then 
weighed dry. Subsequently, they were 
stored in water for twenty-four hours 
at 25°C. (77°F.), then reconditioned as 
before and reweighed. The change in 
weight expressed in percentage of the 
original weight was recorded. 

The loss was very small for all the 
acrylics tested—less than 0.1 per cent. 
The cellulose materials showed very 
high losses, ranging from 0.33 to 1.36 per 
cent. In a few cases, the specimens 
weighed more after than before; which 
indicates that some of the absorbed 
water was not lost in the final condi- 
tioning. The cellulose materials were 
the only ones that disse’ ed sufficiently 
to have any practical significance from 
the dental standpoint. 

Mechanical Properties ——The density, 
hardness and deflection were determined 
in transverse testing of samples of sev- 
eral denture base materials. The vaJues 
for these properties, which are significant 
in determining whether a denture resin 
will give satisfactory service, are pre- 
sented in Table 4. 

Density: The apparent density of the 
materials was determined by weighing 
specimens in air and in water. The 
specimens were disks 50 mm. in diameter 
by 3.2 mm. thick (Fig. 2). The methyl 
methacrylate resins showed no significant 
differences in this property. Their range 
of density was only from 1.16 to 1.18 
gm./cm.* The values for the vinyl- 
containing resins were somewhat higher, 
from 1.21 to 1.36 gm./cm.’ In com- 
parison, dark vulcanite has a density of 
1.25 gm./cm.® 

It is apparent that the small differ- 
ences in density of the methyl methacry- 
late resins would have no significant 
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effect on the weight of a denture as far 
as the patient is concerned ; whereas the 
pink rubber bases would be approxi- 
mately 60 per cent heavier in some cases. 
The typical upper denture of methyl 
methacrylate resin will weigh, say, 20 
gm., one-half of which may be teeth; 
leaving 10 gm. of resin. A duplicate 
denture made of the densest base rub- 
ber given in Table 4 would weigh about 
6 gm. more than the methy! methacry- 
late resin denture. This additional 
weight would be quite noticeable to the 
patient. 

Transverse Tests—-The strength of 
any material may be measured in sev- 
eral ways, each of which has its particu- 
lar significance. Tensile, compression, 
torsion and impact tests are often used. 
Tensile and impact tests are commonly 
specified for evaluating the strength of 
denture base material. These tests have 
been used because the ideas of the pro- 
fession on plastics have been largely in- 
fluenced by studies of the properties of 
ceramic and metallic materials. In this 
connection, it is well to recall that the 
fundamentally different nature and be- 
havior of a resin, in comparison with 
those of a metal make the testing of 
these materials quite a different prob- 
lem. For instance, the time factor in 
the application of the load is of major 
importance in the testing of plastics, 
while it is not so critical in testing elas- 
tic materials such as steel. 

The selection of the transverse test, 
designed for denture base materials, was 
influenced by the desire to make the test 
conditions approximate service condi- 
tions as nearly as was practicable. As a 
denture is subjected primarily to bend- 
ing stresses, a bending or transverse test 
more nearly represents service conditions 
than would either a tensile test or a com- 
pression test. 

The test was made at 37° C. (99° F.) 
by applying the load at the rate of 500 
gm. a minute at the center of a 50-mm. 
span of a specimen and recording the 


deflection. Details of the tests are given 
in another publication.® The width 
(10 mm.) and thickness (2.5 mm.) of 
the specimen are representative of sec- 
tions of dentures, and the span (50 mm.) 
is comparable to the posterior width of 
a denture. 

Useful information on the mechanical 
properties of denture resins is obtained 
from the load-deflection relationship as 
determined by this test. For example, a 
“tough” material will support a high 
load and also will have a large deflec- 
tion, while a brittle material, even 
though it is strong, will deflect a rela- 
tively smail amount before fracture. 
Therefore, by choosing the proper limits 
of load and deflection, it is possible to 
define the desired mechanical properties. 

In the specification, the deflection is 
limited at two loads (4,000 and 6,000 
gm.). At the load of 4,000 gm., the 
limit set for the deflection requires that 
the modulus of elasticity be relatively 
high ; in other words, that the materials 
be stiff. The higher load (6,000 gm.) 
insures that the material will have ade- 
quate strength. At this load, a range of 
deflection is allowed. The minimum 
limit excludes brittle materials, while the 
maximum limit excludes materials of 
insufficient stiffness. 

Table 4, columns 6-13, gives a sum- 
mary of the results of the transverse tests 
on specimens subjected to a variety of 
treatments as indicated. A study of the 
values for the minimum load (column 13) 
which was required to break the speci- 
men or to force it through the supports 
indicates that the wet specimens are 
weaker than the dry ones, and that the 
effect of storage in water is more pro- 
nounced on the methyl methacrylate 
resins and cellulose compounds than on 
the acrylic-vinyl resins and _ rubber. 
Specimens of the resins stored in water 
in general show greater deflection for a 
given load than those stored in air. This 
is illustrated in Figures 3, 4 and 5. Speci- 
mens stored in air at 32-per cent relative 
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TRANSVERSE TEST OF DENTURE RESINS: | 
EFFECT OF WATER STORAGE AT 37°C. -— 
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Fig. 3.—Transverse test of denture base materials at 37° C., showing effect of storage in 
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TRANSVERSE TEST OF DENTURE RESINS: 


EFFECT OF WATER STORAGE AT 37° 
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Fig. 4.—Transverse test of denture base materials at 37° C., showing effect of storage in 
water. 


= 
2 
4 
aX 
° ——— 3- 
9 


SWEENEY, PAFFENBARGER AND BEALL—AcRrYLIC RESINS 21 


humidity and 37°C. (99°F.), repre- 
sented by the solid line in each case, 
show less deflection than do those stored 
in water at 37°C. (99°F.), for the 
various periods shown. A further study 
of these curves (Figs. 3, 4 and 5) will 
reveal that the deflections for specimens 
of the same material stored from two 
days to six weeks in water at 37°C. 
(99° F.) were not significantly different. 
Acrylic-vinyl resins, represented by Lux- 
ene 44, and rubber, represented by 
Ash’s dark elastic, are the least affected, 
as shown by curves 1 and 2, Figure 5 and 
curves 1, 2, 3, Figure 4. The marked 
spread betwen the curves for air-stored 
and water-stored specimens of celluloid 
(Hecolite) indicates that this material is 
greatly affected by storage in water 
(curves 8 and 9g, Fig. 4). In general, 
the materials which take up the most 
water show the greatest increase in de- 
flection under load when stored in water. 

Inasmuch as a denture in service is 
constantly in contact with moisture, the 
transverse test selected for the specifica- 
tion requires that the specimens be stored 
in water at 37° C. (99° F.) for from two 
to four days prior to testing. The two to 
four-day interval is permitted because 
the time of storage above two days is not 
critical, and the range simplifies the test- 
ing procedure by eliminating a rigid 
time scheduie. 

The effect of temperature on the 
transverse properties of three resins is 
shown in Figure 6. Specimens of 
Vernonite, Luxene 44 and Livetone 
were tested at 37°C. (99°F.) and 
50° C. (122° F.), respectively. The high 
temperature (curves 2, 4 and 6, Fig. 
6), as would be expected, decreased the 
stiffness of the specimens. Luxene 44 
showed the greatest difference, Vernonite 
next and Livetone the least. The small 
differences in stiffness may not be sig- 
nificant, and the resins are probably rigid 
enough at 50° C. (122° F.) (which may 
be considered as hot as food can be tol- 
erated in the mouth for any appreciable 


length of time) to hold their shape in 
service. 

Hardness.—The indentation hardness 
was determined by the Knoop indenta- 
tion method. Figure 7 shows the Knoop 
diamond indenter mounted in a tester 
built in the Bureau shop. This tester is 
a modification of the one used by Knoop, 
Peters and Emerson.*® Figure 8 shows 
the adjustable stage with a resin speci- 
men in position. This stage enables one 
to place the indentation precisely in any 
desired position by a simple adjustment 
of the screws. The tests were conducted 
at room temperature (25+3°C. [77 
+5°F.]) using a 50-gm. load and a 
five-second contact. The values in Table 
4, column 5 (the average of ten or more 
indentations on dry specimens) are re- 
ported in kilograms per square millimeter 
of the projected area of the indentation. 
Differences of more than 0.5 kg./mm.? 
are considered significant. The methyl 
methacrylate resins varied from 16 to 
21 kg./mm.*, while the vinyl-containing 
acrylics were somewhat softer, more 
nearly approaching in hardness Ash’s 
dark elastic rubber. 

This method of measuring the resist- 
ance of the surface to indentation gives 
a satisfactory means for evaluating cer- 
tain elastic properties of resins. For in- 
stance, the size of the indentation while 
the load is on the diamond indenter can 
be calculated and, when compared to 
the size of the indentation after the load 
is removed, will show the elastic recovery 
of the material. This test can possibly 
be used to evaluate the resistance of a 
material to abrasion. 

Color Stability.—It is indeed a source 
of considerable pride to the profession to 
be able to produce a denture that will 
not only give good service, but will also 
have and maintain a lifelike appearance. 
Thus, the color stability of the denture 
base material is important. 

There have been many attempts to 
use as denture bases resins developed for 
industrial uses. Until the last few years 
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Fig. 5.—Transverse test of denture base materials at 37° C., showing effect of storage in 
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Fig. 6.—Transverse tests of three denture base materials at 37° C. (99° F.) and 50°C. 
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these have failed almost without excep- 
tion because either the resins were not 
color-stable to light or the pigments or 
dyes were unstable. Happily, recent ad- 
vances seem to have corrected these 
faults so that today the color of most of 
the resins tested is quite stable. 

The materials used in this investiga- 
tion (Table 1) were all exposed to the 
radiation of a sun lamp (BM12, General 
Electric) with an S1 bulb. The light 
source is a combination tungsten fila- 
ment-mercury arc inclosed in Corex D 
glass, which filters out ultraviolet light 
below 2800 angstrom units. 

The air surrounding the specimens 
was approximately 37°C. (99° F.). 
After exposure at 1 foot from the lamp 


All specimens passed the old specifica- 
tion’ requirement except Exelon blank, 
which showed darkening. 

The color stability of dentures in serv- 
ice was satisfactory for the methyl 
methacrylate resins, which were the only 
resins observed in a series of practical 
cases. 

Dimensional Change.—Effect of water 
on dentures: In order to determine the 
effect of water on finished dentures, two 
series of dentures (prepared by two com- 
mercial laboratories) were subjected to 
repeated wetting and drying. All of the 
dentures in each series were ordered in 
pairs to fit a master metal model. 

In order to follow the changes that 
took place in a denture during alternate 


Fig. 7.—Indentation hardness test, using 
Knoop indenter. 


for ninety-seven hours, only the cellulose 
denture material Crystalite showed 
visual changes. When the same speci- 
mens were placed 6 inches from the 
lamp and left there for fifty hours, 
Crystalite faded badly, Parfait R and 
Hecolite darkened, Exelon blank dark- 
ened, Exelon powder-liquid darkened 
slightly and Luxene 44 darkened. 

The standard test used in the revised 
specification is twenty-four hours ex- 
posure at a distance of 7 inches. The 
specimens were mounted on a table 
which revolved at a rate of 33 turns a 
minute (Fig. 9). The comparisons were 
made by visual inspection in daylight. 


Fig. 8.—Hardness test; mechanical stage 
(A). Knoop diamond indenter (B). Resin 
specimen (C). 


wetting and drying, the following pro- 
cedure was developed : 

1. A stone (Hydrocal) model was 
poured directly into each finished den- 
ture. 

2. Gage marks were placed on each 
denture, just posterior to the last teeth. 

3. Each denture was weighed. 

4. The distance between gage marks 
was measured with a micrometer micro- 
scope after the denture was placed on 
the gypsum model. 

5. The denture was placed in a desic- 
cator and held at 32 per cent relative 
humidity and 37°C. (99° F.) for con- 
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ditioning for various periods of time 
(Figs. 10 and 11). 

6. The denture was 
weighed and remeasured. 

7. The denture was immersed in dis- 
tilled water and held at 37° C. (99° F.) 
for varying periods of time (Figs. 10 
and 11). 

8. The denture was removed and its 
surface quickly dried. It was then 
weighed and measured. 

g. The denture was replaced in the 
desiccator and reconditioned at 32 per 
cent relative humidity and 37° C. (99° 
F.) for various periods of time (Figs. 
10 and 11). 


removed, re- 


Fig. 9.—Apparatus for color stability test 
of plastics. 


10. The cycle was repeated. 

The periods of immersion in water 
and of conditioning in air were length- 
ened until the dentures in series B ap- 
proached a constant weight. 

The procedure followed in weighing 
the dentures after immersion was as fol- 
lows: The dentures in all cases were al- 
lowed to come to room temperature be- 
fore weighing. The wet dentures were 
dried with a clean towel and the water 
remaining between the teeth was blown 


off with a chip syringe. This drying was 
carried out as rapidly as possible and the 
dentures were immediately weighed to 
the nearest milligram on a magnetically 
damped analytic balance. 

The results on the two series of den- 
tures are shown in Figures 10 and 11. 
Figure 10 shows that all of the dentures 
gained in weight on immersion and lost 
weight on drying, the cellulose com- 
pound showing the maximum changes 
and the acrylic-vinyl resins the slightest 
changes. Figure 11 indicates that the 
dentures in general increased in dimen- 
sions on immersion and decreased in di- 
mensions on drying. However, this effect 
is relatively slight for the acrylic-vinyl 
resins and rubber, which, in one instance, 
showed a decrease in dimensions on im- 
mersion. Individual values for the mate- 
rials investigated are given in column 5, 
Table 3. 

Practical conclusions to be derived 
from the results obtained on these den- 
tures are: 1. A denture in service should 
not be allowed to dry out. 2. The final 
adjustments for occlusion should not be 
made until the denture has become sat- 
urated. As the methyl methacrylate 
resin is more affected by wetting and 
drying than rubber or the acrylic-vinyl 
resins, these considerations apply par- 
ticularly to it, although they hold good 
in any Case. 

That the foregoing does apply to den- 
tures in service and, therefore, is of in- 
terest to the practitioner is illustrated in 
Figure 12, which gives the results of 
similar measurements of two full upper 
dentures in service. The small inset 
shows the location of the gage marks. 

The curve for the methyl metha- 
crylate resin denture indicates that it 
has become virtually constant after 
widening approximately 0.27 mm. dur- 
ing the first four months. The measured 
dimension of the phenol-formaldehyde 
case decreased by 0.75 mm. during twen- 
ty months and has apparently become 
stable. A change of this magnitude un- 
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doubtedly affects the occlusion. How- 
ever, this denture is still giving satisfac- 
tory service (except for discoloration), 
showing that the mouth tissues may 
compensate for rather large changes in 
the dimensions of the denture. 


cisely the effective change in dimensions 
of the material during curing because of 
the many uncontrolled factors in making 
a denture. It is evident, from a study of 
dentures cured and later cross-sectioned 
in the investing material, that the linear 


+. 


40 


| 


AVERAGE CHANGE 


SERIES S$ 


CURVE SYMBOL 


RUBBER 


e@ee0 


3 
4 


IN WEIGHT OF DENTURES _ 
ON WETTING AND DRYING AT 37° C. + 


NO. DENTURES AV'D. 
SERIES S SERIES B 


MATERIAL 


METHYL METHACRYLATE RESIN 
ACRYLIC-VINYL RESIN 


CELLULOSE COMPOUND 


6 


3 3 
4 4 4 
5 


OOF 

” 

= 

a 

= 

520}— 

ia 

= 

w-30-— 

fae 

x 

2.40}— 
SERIES B 

(ele) 
20 
| 
-.40 > — 
100 50 100 200 2s 
TIME IN DAYS 


Fig. 10.—Average change in weight of dentures on wetting and drying at 37° C. (99° F.). 


Ar Curing shrinkage: The curing shrink- 
age of a denture base is of primary im- 
portance in determining the fit of the 
denture. It is difficult to evaluate pre- 


shrinkage is not the same in all direc- 
tions because of the restrictions imposed 
by the mold. This is shown by the fact 
that the denture will conform fairly well 
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to the bearing surface of the model, 
while there will be a space between the 
denture and the flasking plaster on the 
lingual and buccal surfaces. 

The effect of this condition on the 
dimension across the posterior region 
was determined in a series of tests using 
a stainless steel die which simulates the 
upper arch form (Fig. 13). Two refer- 
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processing were carried out as directed 
by the manufacturer of each material. 
After the flask came to room tempera- 
ture, the denture form and die were re- 
moved. The fit of the form on the die 
could be used as a qualitative measure 
of shrinkage. The apparent linear 
shrinkage was computed from measure- 
ments of the distance between the two 
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Fig. 11.—Average change in dimension of dentures on wetting and drying at 37° C. (99° F.). 


ence cross lines, E, were ruled on the 
crest of the ridge portion of the die about 
1 cm. from the posterior border. The 
cases were waxed on the steel model and 
were carried through the conventional 
dental technic, except that the resin was 
cured on the die instead of on a gypsum 
replica of it. In all cases, the details of 


reference marks (Fig. 13, E) on the 
model and corresponding marks on the 
resin which were transferred to it during 
processing. Measurements were made 
immediately after the resin form was 
removed from the flask. No tempera- 
ture corrections were made for the 
differential thermal expansion of the 
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metal die and the various resins or calculated to be approximately go° C. 
rubbers. (194° F.). 

The results of these tests are presented The acrylic-styrene resin showed about 
in Table 3, column 6. The values ob- the same shrinkage as the average of the 
tained for the methyl methacrylate resins methyl methacrylate resins; while the 
are as low as 0.25 per cent and as high values for the acrylic-vinyl resins were 
as 0.45 per cent. Methyl methacrylate intermediate between those for the resin 
resin has a linear thermal shrinkage 4\ mentioned and rubber. 

(when unrestrained) of 0.65 per cent Column 7 of Table 3 contains the 
over the temperature range 100°C. values for the apparent net dimensional 
(212°F.) to 20°C. (68°F.) (curing changes obtained by taking the differ- 
temperature to room temperature). As ences between the values for the un- 
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Fig. 12.—Dimensional change of dentures in service. 


the steel mold shrunk about 0.12 per cent 
over the same range, the net shrinkage 
of the resin should be about 0.53 per 
cent; in other words, the resin should be 
0.53 per cent smaller than the die from 
thermal expansion alone. The fact that 
the measured shrinkage is lower than the 
computed thermal contraction indicates 
that the resin adapts itself to the die 
during cooling. The minimum tempera- 
ture at which this adaptation takes place 
for one methyl methacrylate resin was 


corrected curing shrinkages (obtained on 
the steel die) and the dimensional 
changes of the wet dentures. These val- 
ues are estimated to be between 0.05 
and 0.15 per cent high as they have not 
been corrected for the thermal contrac- 
tion of the steel die. This correction was 
not applied because the temperatures at 
which the resins cease to flow were not 
known for the conditions of test. These 
values are useful only for comparing 
materials. The net change is less for 
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acrylic-vinyl and acrylic-styrene resins 
than for methyl methacrylate resin or 
rubber. 

Softening Temperature—The relative 
effect of temperature on five classes of 
denture material is shown in Figure 14. 
These curves were obtained by placing a 
50-gm. load on a standard transverse 
test specimen (B, Fig. 2) in water, and 
by observing the deflection of the speci- 
men as the temperature of the water was 
raised 1.5° C. (2.7° F.) a minute. The 
cellulose nitrate compound had the low- 
est softening range and methyl the 
methacrylate resin the highest ; while the 
phenolformaldehyde resin, vinyl resins 
and rubber were intermediate. The low 
softening temperature of the cellulose ni- 


clinical and laboratory tests seem suffi- 
cient in quality and quantity to evaluate 
its relative worth when compared with 
other available materials. In making 
such a comparison, consideration will be 
given to general characteristics, such as 
lifelike appearance, which will, of course, 
be judged qualitatively; and physical 
properties having a dental significance, 
which can be treated quantitatively. 

In general characteristics, methyl 
methacrylate resin is so superior to other 
materials that, as a denture base, it is 
gradually crowding out other materials. 
The oral tissues normally remain in a 
healthy condition when in contact with 
methyl methacrylate resin. It is true 
that a few cases of allergy have been 
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Fig. 13.—Stainless steel die and specimens of resins used in determining linear shrinkage 
during curing. A, stainless steel dies. B, gypsum replica of A. C, olive base-rubber form. D, 
acrylic resin forms. Forms C and D were molded on dies A, which at points E had fine cross- 
line reference marks. These marks were transferred to forms C and D during molding. The 
difference in distance between the reference marks on the die and resin forms represented the 


shrinkage of the resin during processing. 


trate compound at this low load indicates 
that it may easily be distorted when hot 
foods are chewed or when the denture is 
washed in hot water. The high softening 
range of methyl methacrylate resin is 
therefore a distinct advantage. 
Advantages and Disadvantages of 
Methyl Methacrylate Resin—It has 
now been about four years since methyl 
methacrylate resin began to be exten- 
sively used as a denture base. The data 
accumulated during this time from both 


reported, but apparently no more than 
occur with rubber or with vinyl resins. 
Its lifelike appearance is rivaled only 
by the acrylic-vinyl copolymers, and in 
color stability, when exposed to light, it 
is not equaled by any other denture resin 
now in use. Its pleasing appearance is 
therefore maintained indefinitely if 
color-fast pigments and opacifiers are 
used in compounding the denture mate- 
rial. It also remains clean in the mouth 
and does not develop an offensive odor 
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or taste even though it does absorb a 
comparatively large amount of water. 
The technic of working the material is 
simple and requires the minimum of 
equipment. It is easily repaired and the 


of porcelain teeth during the processing 
of the case. 

Another fault often found in thick 
sections of dentures made of methyl 
methacrylate resin is porosity. How the 
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TEMPERATURE IN DEGREES CENTIGRADE 
Fig. 14.—Effect of temperature on bending of denture base materials. 


repair, if well done, is not detectible on 
visual inspection. 

One of the principal troubles en- 
countered in using both, methyl metha- 
crylate resin and its copolymer with vinyl 
chloride and vinyl acetate is the splitting 


occurrence of these two defects may be 
reduced or even eliminated is consid- 
ered in the section on molding. 

A quantitative comparison of the or- 
ganic denture base materials on a physi- 
cal and chemical basis was made in the 
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sections dealing with those properties 
and in Tables 3 and 4. It is well to re- 
late briefly some of these comparisons. 
Methyl methacrylate resin absorbs from 
two to three times as much water as the 
acrylic-vinyl copolymers. In doing this, 
it may expand as much as 1 per cent 
(linear basis), which is from two to three 
times the expansion of the acrylic-viny] 
copolymers. The expansion of methyl 
methacrylate resin in water more than 
compensates for the curing shrinkage so 
that the net linear change is on the plus 
side, resulting in a denture from 0.3 to 
0.6 per cent oversize. The acrylic-vinyl 
dentures would, when rated by the same 
plan, be only slightly over or under size 
(about 0.1 per cent) ; while rubber, re- 
gardless of the type used, was always 
undersized (0.3 to 0.7 per cent). The 
acrylic-vinyl materials therefore appear 
to be comparatively stable dimensionally. 


Fig. 15.—Porosity in methyl methacrylate 
caused by improper mixing. A, clear cake in 
which powder and liquid were mixed for five 
minutes prior to packing mold. The small 
white dots are protrusions from the surface 
which were formed when the resin was forced 
into the irregularities of the plaster mold. B, 
cloudy cake in which powder and liquid were 
mixed for only one minute prior to packing 
mold. 


The deflection of methyl methacrylate 
resin under transverse loading is about 
the same as that for the base rubbers 
and the acrylic-vinyl copolymers. Methy] 
methacrylate resin is, with the exception 
of phenol-formaldehyde denture resins, 
about the hardest plastic used as a den- 
ture base. 

The conclusions reached in these com- 


parisons may then be summed up by 
stating that methyl methacrylate resin 
and the vinyl-acrylic copolymers are the 
most suitable organic denture base mate- 
rials now available. 

Methyl methacrylate resin, as before 
stated, is available in three forms, the 
powder-liquid, the plastic cake and the 
powder. The powder-liquid form is the 
most used and the powder the least used 
form. The relative popularity is based 
on a number of factors: 1. The powder- 
liquid is the easiest to process. 2. The 
powder is the most difficult to process 
and requires special and more elaborate 
equipment than does either the powder- 
liquid or the plastic cake. 3. The plastic 
cake has a short sheif life at room tem- 
perature, while the powder-liquid and 
powder may be stored at room tempera- 
ture indefinitely without hardening. 4. 
The powder-liquid is more widely dis- 
tributed and is probably the most eco- 
nomical in many instances. It should be 
noted that the processed plastic cake 
form sometimes yields a slightly stiffer 
material than the powder-liquid or the 
powder. 

Molding—In working with methyl 
methacrylate resin and with certain of 
its copolymers, several conditions arise in 
which gas bubbles form inside the speci- 
men during curing. If the specimen is 
cured at a high temperature, some of 
the monomer (liquid) is vaporized and 
trapped before it is completely poly- 
merized. This causes porosity. A thick 
specimen of resin can easily and in- 
advertently be cured too rapidly because, 
in addition to the external heat applied, 
there is also considerable heat evolved 
during polymerization. The amount of 
heat developed will, of course, depend on 
the size and shape of the specimen. As 
the resin is a poor thermal conductor, 
the heat formed during polymerization 
cannot readily escape. Consequently, the 
interior of the specimen becomes much 
hotter than the temperature of the water 
bath or vulcanizer. Some of the mono- 
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mer will be vaporized and trapped in the 
resin, the plasticity of which is rapidly 
decreasing. Bubbles so produced are 
usually relatively large and are located 
in the central part of the specimens. 
Bubble formation can be prevented by 
curing the resin at from 70 to 80° C. 
(158 to 176° F.) for one hour and then 
gradually raising it to 100° C. (212° F.). 

If the powder and liquid (polymer 
and monomer) are not mixed long 
enough, prior to packing in the mold, 
bubbles will be formed. This is illus- 
trated in Figure 15. Here are shown two 
cakes (65 by 60 by 4 mm.) which were 
cured at the same time in the same pan 
of water. One is filled with bubbles, the 
other is clear. The only variable intro- 
duced into the experiment consisted in 
changing the mixing time of the powder 
and liquid. In the clear cake, mixing 
was carried on for five minutes before 
the resin was packed into the mold; 
while, in the cloudy cake, mixing was 
carried on for only one minute. 

Sometimes, insufficient pressure on the 
flask, or insufficient material in the mold 
will permit bubble formations in the 
resin apparently from the monomer 
vapor. These gas bubbles in the cured 
resin are under reduced pressure as a 
partial vacuum was found to exist in 
them. This was verified when a drop of 
dye solution was placed above a bubble 
and a small hole was drilled under the 
dye through the resin to the bubble. 
The dye rushed into the bubble space 
because of a reduced pressure within the 
bubble. Bubbles in a block of cured 
methyl methacrylate can be eliminated 
by the application of sufficient heat and 
pressure. If the foregoing precautions 
are taken, one should not be troubled 
by porosity in methyl methacrylate 
resin. 

The copolymers of methyl metha- 
crylate, vinyl chloride and vinyl acetate 
were more difficult to mold than methyl 
methacrylate. , 

Identification of Resins by Flame Test. 
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—Frequently, it is desirable to determine 
what resin has been used in making a 
denture. This is notably true when a 
patient presents a denture constructed of 
unknown materials for repair or when 
one desires to verify the type of resin in 
a denture ordered on prescription from 
a dental laboratory. A simple flame test 
will give a fairly reliable index of the 
type of resin used. This test consists in 
carefully and slowly flaming a small 
shaving from the denture on a thin sheet 
of metal and of observing its burning 
characteristics, ash and odor. 

Cellulose nitrate compounds, such as 
Hecolite and Parfait R, ignite quickly 
and burn violently with a yellow sooty 
flame. The residue is a network of car- 
bon which maintains the shape of the 
burned piece. It has a unique appear- 
ance and is the most important identify- 
ing clue. 

Phenol-formaldehyde resins such as 
Luxene 37, Duratone and Aldenol 
do not burn easily or rapidly unless the 
thin metal sheet becomes visibly red. It 
burns slowly with a yellow flame when 
placed in the bunsen flame, but does not 
continue to burn well when the test 
piece is withdrawn from the flame. The 
resin does not melt and the test: piece 
preserves its form after flaming, a skele- 
ton of carbon remaining. The most 
characteristic and definite guide in the 
identification is the strong phenol (car- 
bolic acid) and formaldehyde odors 
present. 

Vinyl resins such as Resovin or 
Vydon burn with a dense sooty flame 
when held in the bunsen flame, but do 
not continue to burn when withdrawn. 
The resin melts as it burns in the flame 
and gives off an acetic acid (vinegar- 
like) odor. A hollow carbon shell re- 
mains after burning. 

Methyl methacrylate resins such as 
Vernonite, Crystolex, Lucitone, Densene 
and Acralite burn slowly with a yellow- 
tipped blue flame and are entirely con- 
sumed if the resin is clear. If the resin 
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is colored, a thin white residue consist- 
ing probably of inorganic pigments and 
opacifiers is left after flaming. As it 
burns, the resin appears to depolymerize 
and probably forms the monomer, which 
boils off and burns rapidly. A charac- 
teristic odor is present. 

Before attempting to identify the thin 
shaving from a finished denture, the 
operator should conduct extended ex- 
periments on a variety of known resins. 


SUMMARY AND CONCLUSIONS 


This report gives results on thirty 
denture base materials, which were 
studied to obtain information by stand- 
ardized test methods to form the back- 
ground for American Dental Association 
Specification No. 12 for Acrylic Resin 
Denture Base Materials.’ The revised 
specification is published in this issue in 
the Association Activities Department. 
The report is also being used as a basis 
for establishing a federal specification for 
denture resin. 

The types of bases included were 
methyl methacrylate resin, acrylic- 
styrene resin, acrylic-vinyl resin, cellu- 
lose compounds and vulcanite. Several 
forms were included: plastic cake, 
powder-liquid and powder. Also, several 
trade brands were tested in both the pink 
and the clear type. The properties of 
both the cured and the uncured resins 
were studied. 

The index of refraction and boiling 
range of the liquids were determined. 
The methyl methacrylate type sold with 
the dental units was found to correspond 
closely to the commercial monomeric 
methyl methacrylate both in index and 
in boiling range. 

A method of testing the plasticity of 
uncured denture resins was developed by 
which it is a simple matter to determine 
whether a material is too stiff to be 
packed satisfactorily in a mold. 

Data on the water sorption, solubil- 
ity, color stability, transverse properties, 
hardness, weight and dimensional change 


of dentures on wetting and drying are 
given in order that the different mate- 
rials may be compared in the cured con- 
dition. 

Methyl] methacrylate resin and acrylic- 
vinyl resin are in general the most satis- 
factory for denture bases, as far as the 
results on laboratory and experimental 
dentures are concerned. 

The copolymers of acrylic with vinyl 
resin showed low dimensional change 
and water absorption, but were more 
difficult to process than methyl metha- 
crylate resin. 

Methyl methacrylate resins and other 
resins that have met all the requirements 
of the A. D. A. Specification’ as pub- 
lished have been found to be satisfactory 
for denture base construction. 
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SCIENTIFIC APPLICATIONS IN THE PRODUCTION 
OF ACCURATE GOLD INLAY CASTINGS 


By Eucene W. Sxinner,* Ph.D., Chicago, Il. 


1 HERE always has been, and prob- 
- ably there always will be, a divi- 
sion of opinion as to what is meant 

by “an accurately fitting inlay.” Ob- 
viously, any inlay which fills a prepared 
cavity so as to preserve the tooth per- 
manently can be termed a “perfect 
inlay.” Crawford? defines such an inlay, 
as to fit, as follows: “A size to fit snugly 
in the cavity and remain firmly in posi- 
tion, to facilitate finishing of margins, 
and yet be large enough to be easily and 
completely seated.” It should be noted 
that the definition tacitly assumes that 
the margins must be finished, or, in 
other words, burnished, spun, drawn or 
whatever one may wish to call the proc- 
ess of closing up the discrepancies be- 
tween the gold and the tooth structure. 
It must be admitted that these discrep- 
ancies occur under the most careful and 
exacting casting procedures, and that the 


. inlay is never “perfect” as cast. 


These discrepancies in marginal 
adaptation have been present since the 
days of Taggart. There is probably no 
other single manipulative dental pro- 
cedure about which more has been writ- 
ten than inlay casting, in an effort to 
realize the next decimal of accuracy, 
and thus produce a “leak-proof” filling. 
It is admitted that present-day casting 
procedures are triumphs of accurate 
routine methods; nevertheless, the mar- 
gins still must be burnished, and bridge 

Read before the Section on Operative Den- 
tistry at the Seventy-Seventh Annual Mid- 
winter Meeting of the Chicago Dental So- 
ciety, February 18, 1941. 
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abutments cast from non-burnishable 
gold are still a potential source of re- 
current caries. 

The reason for this danger is more 
fundamental than a lack of accuracy in 
casting. If a medium could be found 
that would efficiently lute and seal the 
inlay to the tooth structure, there would 
be no reason for the writing of this 
paper. Here is the weak link which pre- 
vents the inlay from becoming the most 
serviceable and dependable tooth saver 
available to the dental profession. Den- 
tal cements have never been adequate 
and, according to all the clinical evi- 
dence that I can obtain, they are not 
adequate at the present time even in 
their most improved form. The cement 
still disintegrates if the dreaded “cement 
line” is presented to attack by the 
saliva. 

On this basis, any attack on the prob- 
lem from the standpoint of increasing 
the accuracy of the casting procedure is 
not fundamental, but is a roundabout 
and ineffective attempt to avoid a more 
basic evil. 

For the sake of argument, let us as- 
sume that the gold to be used in the 
construction of the inlay cannot be 
burnished, and that we are, therefore, 
dependent entirely on the accuracy of 
the casting procedure. Furthermore, let 
us not discuss a specific casting pro- 
cedure, but rather discuss the subject 
generally, but critically, in the light of 
simple physical laws. Let us outline, 
step by step, the casting procedure for a 
large mesioclusodistal inlay, using the 
direct method. 
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OBTAINING THE WAX PATTERN 


Physically, wax is a peculiar material. 
When we remove the pattern from the 
mouth, we hope and assume that we 
have a solid wax pattern. As a matter 
of fact, we have no such thing. Wax is 
a thermoplastic substance, and it neither 
hardens nor softens at a constant tem- 
perature. It exhibits liquid properties at 
any temperature normal in dental prac- 
tice. If you do not believe this, weld 
two or more sticks of inlay wax together 
to form a straight rod from 6 to 9 inches 
in length. Roll this rod along a flat sur- 
face to assure yourself that it is straight ; 


Fig. 1.—One type of wax annealer. 


then suspend it at its ends between two 
supports. If it has not flowed under its 
own weight within a few days to such 
an extent that it is no longer straight 
when tested as before, the substance is 
not inlay wax. Flow is a property of 
liquids, and it can be considered as an 
opposite of the rigidity of solids. 

It is a law of physics that a substance 
increases in length when its temperature 
is increased, and conversely that it de- 
creases in length when the temperature 
is lowered. An inlay wax may, under 


certain conditions, seemingly disobey this 
law. For example, if a stick of inlay 
wax is chilled in a stretched condition, 
and then heated slightly, it may exhibit 
contraction in place of the expected ex- 
pansion. If the softened wax is chilled 
to mouth temperature, for example, 
under compression, then released and al- 
lowed to cool to room temperature, it is 
possible that expansion might occur in- 
stead of contraction. At least, one need 
not expect normal thermal contraction. 
Experiment has further shown that, even 


at a constant temperature, these strains 


will be gradually relieved over a period 
of time. The stretched wax will grad- 
ually decrease in length, and compressed 
wax will gradually increase in length. 
The physical theory of these changes has 


Fig. 2.—Castings completed at varying 
times after removal of casting ring from fur- 
nace: A, casting completed in one minute; 
B, casting completed in two minutes; C, cast- 
ing completed in three minutes. 


been described with reasonable com- 
pleteness elsewhere.” * 

The introduction of these strains is a 
matter of vital concern to the production 
of an accurate casting, and, in the final 
casting, they may be largely checked by 
investing the pattern as soon as possible 
after it is obtained, allowing as little 
change in temperature as possible during 
the period when the pattern is free to 
become distorted. 

Lasater* has shown that the amount of 
strain in the wax is dependent on the 
temperature at which the wax is manip- 
ulated. According to his results, the 
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usual method of softening the wax in 
the gas flame results in such complex 
strains that the resulting distortions are 
a matter of probability, completely be- 
yond the control of the operator. Instead 
of softening the wax in the gas burner, 
with the result that a uniform tempera- 
ture is never attained throughout the 
mass, it is better to heat it slowly and 
uniformly in an electric “wax annealer.” 
A picture of such a device as sold com- 
mercially is shown in Figure 1. As the 
temperature is thermostatically con- 
trolled, the wax is ready for use at any 
time. 

The chief advantage of this pro- 
cedure is the reduction of inherent 
strains and consequent distortion of the 


wax pattern. The proper temperature. 


for such manipulation has been estab- 
lished by Lasater* as between 55° C. 
(120° F.) and 58° C. (125° F.), depend- 
ing upon the inlay wax used. Aside from 
the method of softening the wax, the 
manipulation is the same as that used by 
any careful operator. This particular 
method is probably the most important 
contribution to accurate casting since 
the researches of the American Dental 
Association Research Associates on this 
subject. 

However, a material like inlay wax is 
not physically adequate for the produc- 
tion of a mold-forming pattern to the 
degree of accuracy desirable under the 
circumstances. Only the operator who 
understands these vagaries and limita- 
tions of inlay wax can hope to obtain 
the greatest possible accuracy. Certainly 
no inlay casting is better than its wax 
pattern at the time the investment 
hardens. 


INVESTING THE PATTERN 


The rest of the casting procedure can 
be somewhat routine. There are several 
inlay investments on the market which 
are adequate under intelligent manipu- 
lation. 

The problem now becomes one of 


mathematics: to balance the shrinkages " 
that are unavoidable during the casting 
procedure with compensating expansions 
produced by an expansion of the mold. 
Various shrinkages may occur. For ex- 
ample, gold shrinks 1.25 per cent upon 
solidifying from the molten condition. 
Also, the wax pattern shrinks when it is 
changed from mouth to room tempera- 
ture. However, the wax shrinkage is 
generally an unknown factor, as one 
might conclude from the previous dis- 
cussion. It is, of course, conceivable that 
the pattern can expand after withdrawal 
from the mouth. 

This difference in wax-pattern shrink- 
age may possibly explain the fact that 
different types of inlays require different 
compensations, although some author- 
ities will disagree on this point. Scheu* 
states that the difference is due to dis- 
tortions of the mold caused by inter- 
actions of the investment and the pattern 
during the setting expansion. Crawford’ 
believes that the difference may be at- 
tributed to unavoidable surface irregu- 
larities and the resulting friction during 
the seating of the inlay. For example, 
such friction will obviously increase the 
nearer the vertical cavity walls come to 
paralleling the tooth axis. The amount 
of compensation needed for different 
types of castings, within a few tenths of 
I per cent, is still a matter of personal 
judgment and to be learned by experi- 
ence. 

The use of an asbestos liner for the 
casting ring is imperative if the setting 
expansion of the investment is to be 
employed in compensation. Since this 
expansion may amount to as much as 
0.4 per cent, it should be included. 

The size of the sprue pin is not of 
great consequence per se. However, if a 
casting machine is to be employed where 
the gold is melted directly above the 
sprue, a sprue pin must be used suffi- 
ciently small to prevent the ingress of 
molten gold before the pressure is ap- 
plied. A small sprue pin indicates the 
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use of a reservoir to prevent the forma- 
tion of shrinkage porosity. The reservoir 
former is a ball of wax, one-eighth inch 
in diameter, or larger, placed on the 
sprue pin not more than one-sixteenth 
inch from the pattern. 

The investment and water must be 
proportioned, if the expansion is to be 
controlled. Taylor* has shown that this 
must be done even when the double in- 
vestment technic is employed. (“Double 
investing” means painting the pattern 
with investment, then dusting it thor- 
oughly with dry investment to form the 
“cherry,” as contrasted with “single in- 
vesting,” when the “dusting” is omitted.) 
‘He finds a compensation difference of 
0.13 per cent between the setting ex- 
pansions of water: powder mixes of 0.35 
and 0.26, respectively, when both are 
thoroughly dusted with dry investment. 
The thermal expansion is lowered ap- 
proximately’ 0.2 per cent for every 0.1 
increase in the water : powder ratio.” 

The relative humidity of the room 
may affect the accuracy of the inlay 
during the painting of the pattern with 
investment. Obviously, the water will 
evaporate from the mix during the ap- 
plication of the investment, and the 
resulting drop in temperature will cause 
shrinkage of the pattern. If the invest- 
ment hardens with the pattern chilled in 
this manner, a serious misfit of the cast- 
ing will result, since the compensation 
will not be sufficient to overcome this 
additional shrinkage. This condition 
may be remedied by using as little time 
as possible for the investing process, and 
then closing off the open end of the cast- 
ing ring until the investment has set. 
Certain writers advocate allowing the in- 
vestment, painted on the pattern, to 
harden before investing in the casting 
ring. Such a procedure is not scientifi- 
cally sound, on the basis of the foregoing 
argument. 


ELIMINATION AND CASTING 


Either gas or electricity may be em- 


ployed for the elimination process. Elec- 
tricity is preferable because of the greater 
accuracy with which it can be controlled. 
The investment must be heated slowly 
at the start in order to prevent a crack- 
ing due to unequal thermal expansions 
at the outside and on the inside. This 
effect is likely to be particularly critical 
with cristobalite investment. 

The casting temperature for most in- 
vestments is 700°C. (1292° F.), which 
is indicated by a cherry red color in the 
sprue hole when observed in a shadow. 
It is best to let the mold “soak” for a 
few minutes at this temperature in order 
to insure complete elimination. 

It has been shown® that the casting 
must be completed in approximately one 
minute after removing the red hot mold 
from the elimination furnace if a per- 
ceptible loss of thermal expansion is to 
be avoided. The evidence for this fact 
is presented in Figure 2. It may be 
noted that the casting completed in 
one minute is the only one that fits the 
die. 

The completion of the casting in one 
minute is not difficult, particularly if the 
gold is preheated. This is best done on 
a charcoal block, where the gold is 
melted and fluxed. This procedure also 
aids in removing the occluded oxygen, 
since the carbon of the charcoal unites 
with the oxygen to form carbon dioxide 
and carbon monoxide, which diffuse into 
the air, and thus a type of internal 
porosity is avoided. 

By skilful synchronization of the work, 
the gold is thus preheated ; then the cast- 
ing ring is transferred from the furnace 
to the casting machine. Meanwhile, the 
gold will have solidified to such an ex- 
tent that it may be transferred quickly to 
the crucible and the flame applied. In 
this manner, the casting may possibly be 
accomplished in a minute or less time. 

The ring and casting should be 
quenched as soon as the “button” ex- 
hibits dull redness. Such a treatment not 
only leaves the gold alloy in the “an- 
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nealed” condition, but also aids in free- 
ing it of investment. 
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THE INFLUENCE OF NUTRITIONAL SUPERVISION 
ON DENTAL CARIES 


By Percy R. Howe, D.D.S.; Rutu L. B.S., and Marx D. D.D.S., 
Boston, Mass. 


HE reports of a considerable num- 

ber of investigators indicate the 

favorable effect of dietary regula- 
tion on the incidence of dental caries in 
children. For the most part, the research 
on this subject has been conducted either 
in institutions,’ ** 5 where the 
entire food intake of the children has 
been carefully controlled, or in public 
schools,* where a single dietary supple- 
ment has been administered daily. 

The study here described has been 
carried on at the Forsyth Dental In- 
firmary for Children, an institution for 
the dental treatment of outpatients who 
are under 14 years of age and financially 
eligible for clinic care. A previous publi- 
cation® from the medical-nutrition de- 
partment of this infirmary reports the 
effect of nutritional supervision upon the 
progress of dental caries in individual 
patients. During a period of one and 
six-tenths years, a reduction of dental 


From the Nutrition Department, Forsyth 
Dental Infirmary for Children. 
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caries of 79 per cent was observed in 
104 cooperative patients, while an in- 
crease of 13 per cent, the normal ex- 
pectancy, occurred in twenty-eight non- 
cooperative patients. 

The present investigation is con- 
cerned with a different aspect of the 
problem; namely, the incidence of new 
caries in a group of children under the 
supervision of the medical-nutrition de- 
partment as compared with the inci- 
dence in the controls, children who also 
were dental patients at the infirmary, 
but who received no dietary advice. 

Patients reach the medicai-nutrition 
department largely through two chan- 
nels. The majority are referred by the 
dental interns who comprise the opera- 
tive staff of the infirmary. Children with 
extensive dental caries are most likely to 
be selected in this way, although patients 
whose general appearance gives indica- 
tions of low physical stamina are fre- 
quently directed to the department. A 
smaller number of children are placed 
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under supervision at the request of their 
parents. On completion of dental treat- 
ment, each patient under 7 years of age 
receives a card telling of the nutrition 
service, and giving directions for secur- 
ing an appointment. Many parents take 
advantage of the educational opportuni- 
ties of the department, irrespective of 
the dental condition of their child. 
Thus, children between the ages of 3 
and 13 years, who manifest widely diver- 
gent physical and dental states, are 
registered in the medical-nutrition de- 
partment. Continual health supervision 
is maintained by means of recurrent 
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the racial, social and economic status of 
the family; the medical supervision, 
physical condition and dietary habits of 
the mother during pregnancy and lacta- 
tion; the medical supervision, physical 
condition and dietary habits of the 
child, especially during the neonatal 
period and infancy ; the incidence of in- 
fectious diseases and other illnesses in the 
child, and the general health condition 
of other members of the family. This 
history is designed to give each of the 
specialists on the clinic staff some under- 
standing of the individual child and his 


environment. 


EFFECT or NUTRITIONAL SUPERVISION 
UPON 
INCIDENCE or DENTAL CARIES 
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visits, which often extend over a period 
of several years. The service includes 
periodic medical and dental examina- 
tions and nutrition conferences, the reg- 
ular staff consisting of a pediatrician, a 
dentist and two nutritionists. Dental 
interns and student dental hygienists, 
who are assigned in rotation, assist in 
certain of the routine procedures of the 
clinic and observe the examinations and 
interviews. 

As an introductory step in the health 
service, the mother is asked to give as 
detailed and accurate a history as pos- 
sible with regard to the following items: 


A medical examination is arranged 
for every child on his first visit to the 
department, and thereafter ‘at intervals 
of approximately six months. The pedi- 
atrician appraises the child’s general con- 
dition and discusses the physical prob- 
lems and needs with the parent. Patients 
who require treatment or further study 
are referred to either the family physi- 
cian or a hospital or clinic. 

A thorough dental examination with 
the use of mirror, sharp explorer and air 
syringe is made during each visit to the 
clinic. The successive examinations are 
made by the same dentist, in order to 
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prevent differences which might occur 
owing to varying conceptions of the same 
condition. For each patient, the findings 
are recorded on charts containing spaces 
for six different dental inspections, each 
recording being thus independent of the 
previous one. The individual space con- 
tains a diagram of both deciduous and 
permanent arches showing the five sur- 
faces of each tooth. On these diagrams, 
the examiner charts and blocks in with 
ink the following information : 

I. Cavities. 

1. Location. 

2. Relative depth. 

(a) Pits and fissures. This designation 
is used when the dentist can catch the 
explorer point in the crevice, but does 
not consider that there is actual caries 
penetrating the dentin. 

(b) Incipient caries: White, chalky, 
decalcified areas. 

(c) Superficial or shallow cavities: 
Caries extending 1 mm. or less into the 
dentin. 

(d) Deep caries: Caries deeper than 
1 mm. which may or may not involve 
the tooth pulp. 

(e) Hypoplasia: Incomplete forma- 
tion or underdevelopment of the tooth. 

(f) Retarded or arrested caries. The 
floor of the cavity has become hard and 
smooth, with a glazed appearance. 

II. Missing teeth. 

1. Extracted. 

2. Exfoliated. 

3. Unerupted. 

4. Congenitally absent. 

III. Fillings. 

1. Location. 

2. Extent. 

3- Material used in restoration. 

Next, an assessment of the diet and 
program of living is made by a nutri- 
tionist experienced in history taking. In- 
formation is obtained concerning the 
habits of purchasing and preparing food 
for the family; menu planning; food 
expenditures; the child’s customary 
level of consumption of the various food 


groups; meal spacing, and dietary pref- 
erences and prejudices of the child and 
other members of the household. In 
addition, inquiry is made in regard to 
many factors in nutrition, such as habits 
of sleep and rest, activity, recreation, 
elimination, family relationships, social 
adjustments and progress in school. 

The information thus secured forms 
the basis for the nutritional instruction 
of the patient. By means of periodic 
conferences, adjustments are made in the 
diet and habits of everyday living. With 
the limitation of the family budget in 
mind, consideration is given to the needs 
and problems of the entire household. 
The interest of the mother and child is 
sustained by means of visual material 
and teaching devices, while printed leaf- 
lets from a variety of sources supplement 
the recommendations of the nutritionist. 

Effort is made to have the diet and 
habits of each child as favorable as pos- 
sible to his general bodily health. The 
teaching emphasizes the following foods 
as the desirable basis of the daily diet: 

Milk, 14 pints to 1 quart. 

Citrus fruit, 1 serving (3 ounces of 
juice or its equivalent). 

Other fruit (fresh, dried, canned), 
I serving. 

Potato, 1 serving. 

Other cooked vegetable (preferably 
green or yellow), 1 serving. 

Raw vegetable, 1 serving. 

Egg, 1 (or at least 4 weekly). 

Meat or fish (or other protein-rich 
food), 1 serving. 

Whole-grain bread or cereals, 2 serv- 
ings. 

Butter or fortified oleomargarine on 
bread and vegetables. 

Reliance is placed on natural foods 
rather than on mineral and vitamin 
concentrates, which are prescribed by the 
physician only in rare cases. Cod-liver 
oil or some other source of vitamin D is 
recommended during the winter months. 

It is obvious that, in this program, the 
nutritionist is concerned not with one or 
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two practices, but with the dietary as a 
whole. Emphasis is’ given to the in- 
creased consumption of all the protective 
foods rather than to any single factor.’® 

Follow-up procedures are carefully 
maintained in the medical-nutrition de- 
partment. After the clinic session, a re- 
turn date is assigned to each child on the 
basis of the extent and nature of the 
guidance that seems necessary. A new 
patient who needs nutritional super- 
vision, for example, may be asked to 
report at intervals of two weeks in the 
beginning. Later, as his practices be- 
come stabilized, a conference may be re- 
quired only two or three times a year. 
An appointment card is mailed to the 
parents one week prior to each clinic 
appointment. 

The study reported in this paper was 
based on data in the files of the medical- 
nutrition department. The object was to 
determine the effect of the nutritional 
program just described on the dental 
condition of the children registered in 
the department. 

The initial selection of cases for the 
survey was based on the length of time 
over which contact with the patient had 
been maintained. It was believed that a 
period of two years allowed a reasonable 
opportunity not only for the constructive 
teaching of nutrition principles, but also 
for the observation of dental conditions. 
Accordingly, the records of the children 
who had been steadfast in attending the 
clinic for a period of at least two con- 
secutive years were selected from the 
active files. 

The second criterion was the response 
of the mother and child to the nutri- 
tional guidance offered by the clinic. In 
an attempt to standardize the method 
of selection as far as possible, all de- 
cisions with respect to cooperation were 
made by a single nutritionist. Moreover, 
all decisions were made without recourse 
to the dental charts, which were removed 
from each record folder at the beginning 
of the survey. 


While an objective appraisal of the 
attitudes and habits that have resulted 
from a program of health education is 
always difficult, it is believed that a rea- 
sonably accurate judgment with respect 
to cooperation was possible in this in- 
vestigation. The technic of securing and 
recording nutritional data in the medical- 
nutrition clinic has been stable during a 
period of several years. (The validity of 
the records of the department has re- 
cently undergone a rigorous test in the 
course of an independent study of the 
ascorbic acid requirements of children." 
In this work, a high degree of correlation 
was found between the ascorbic acid 
levels of the blood plasma and the diet- 
ary intake of ascorbic acid as estimated 
from the data in the nutrition records.) 
Careful questioning and judicious listen- 
ing reveal to the nutritionist many sig- 
nificant facts with respect to the diet 
and habits of each household. The 
series of visits offers the clinic staff di- 
versified opportunities to observe, not 
only mother-child relationships, but also 
certain family characteristics and atti- 
tudes. Furthermore, the response of the 
parent and child to the recommenda- 
tions that are made can be evaluated by 
means of several of the customary pro- 
cedures of the clinic, such as provision 
for the following: itemized written 
statements of the child’s food intake for 
a period of either one or two weeks; on 
each clinic visit, a verbal quantitative 
report of the intake of the twenty-four- 
hour period preceding the interview; 
records of family food expenditures; a 
device on which the customary daily diet 
is graphed, and an occasional conference 
with the child alone. The nutritionist, 
formulating her opinion by the means 
described, records her impression of the 
cooperation of the mother and child at 
the time of each contact. 

For the purposes of the investigation, 
the records that gave evidence of sus- 
tained indifference to the recommenda- 
tions of the clinic were discarded. Cases 
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in which the reaction of the mother and 
child could not be clearly defined were 
also omitted. Although fluctuations in 
the extent of cooperation are bound to 
occur in any group of patients, it was 
possible to select a group of records in 
which the general trend appeared to be 
clear-cut. The 189 records which indi- 
cated whole-hearted interest and co- 
operation on the part of both patient and 
parent were finally chosen for the study. 

The age range of the children selected 
was found to be from 3 to 11 years, in- 
clusive, nine age groups thus being rep- 
resented. The average length of the 


AverAGE Numser or New Cavities Per CHILD 


PER YEAR 
Without With 

Age Nutrition Nutrition Per Cent 
Group Supervision Supervision Decrease 
3to 4 4.82 2.41 50 
4to 5 4.07 2.14 47 
Sto 6 4.89 2.61 47 
6 tow 7 3.88 2.85 27 
7to 8 5.89 2.03 66 
8to 9 4.22 2.04 52 
9 to 10 3.43 1.42 59 
10 to 11 7.72 2.42 69 
11 to 12 6.11 1.06 83 


Difference with respect to incidence of new 
caries in groups without and with nutrition super- 
vision. 


period of supervision was three and three- 
tenths years. 

The controls used for the study con- 
sisted of children who had likewise been 
dental patients at the Infirmary, but 
who had received no nutritional super- 
vision. For each of the nine age groups 
represented among the supervised chil- 
dren, twenty-five cases (225 in all) were 
selected at random from the files of the 
record department. 

On the basis of the dental data previ- 
ously described, the new cavities that had 
developed between examinations were 
tabulated for both the supervised and the 
unsupervised cases. In summarizing 
these figures, only new cavities were 


counted. Cavities were designated as 
such regardless of whether they had 
been treated. For example, if a tooth 
had no caries at the child’s first visit, 
but showed a silver filling at the second, 
the filling was recorded as a cavity. 

The accompanying table presents the 
average number of new cavities per child 
per year in the different age groups 
among the controls as compared with the 
supervised children. The percentage of 
decrease of new cavities in each age 
group is also indicated. From these data, 
it may be computed that an average de- 
crease of 56 per cent for all age groups 
had occurred in the supervised children 
as compared with the controls. Prof. 
Raymond D. Douglass, of the Depart- 
ment of Mathematics of the Massachu- 
setts Institute of Technology, rendered 
assistance in the statistical analysis of 
the data. 


COMMENT 


At this point, it seems appropriate to 
indicate some of the difficulties which 
characterize surveys of outpatient groups 
as contrasted with studies of institution- 
alized subjects. 

Continuous supervision of the clinic 
patient is clearly impossible. The physi- 
cal environment and emotional level of 
the home are often less favorable and 
usually less stable than those of the in- 
stitution. Parents, moreover, vary tre- 
mendously with respect to their funda- 
mental concept of health matters and 
their capacity to grasp ideas and carry 
out suggestions. 

Since the families represented in this 
study were in the lower income levels of 
the community, they were frequently 
unable to follow implicitly the dietary 
pattern which is considered most con- 
ducive to dental health. Many desirable 
changes, nevertheless, were made. More 
thrifty methods of purchasing and more 
careful preparation of foods in order to 
conserve mineral and vitamin values 
were instituted. Attention was directed 
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to adequacy of sleep, regularity of meals 
and other practices that cost nothing yet 
are believed to contribute to good nutri- 
tion. Guidance in child management 
was frequently given. 

As a result of clinic supervision, there- 
fore, the diet and environment of the 
supervised children became distinctly 
more favorable, although seldom op- 
timal. The findings of the study may 
well be regarded in the light of this fact. 


SUMMARY 


The average number of new cavities’ 


per child per year in each of nine age 
groups has been determined from the 
dental records of 189 cooperative pa- 
tients of the medical-nutrition clinic of 
the Forsyth Dental Infirmary. These 
children had received nutritional guid- 
ance for an average period of three and 
three-tenths years. The controls were 
children who had likewise been dental 
patients at the infirmary, but had re- 
ceived no nutritional supervision. 

A significant reduction was found to 
have occurred in the average number of 
new cavities per child per year in each 
age group of the supervised children as 
compared with the controls. The aver- 
age decrease in new cavities for all age 
groups was 56 per cent. 

These findings indicate that the prog- 
ress of dental caries in children can be 
substantially reduced by an intensive 
educational program in nutrition. 
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THE RETROMOLAR AREA AND ITS RELATION 
TO ADJACENT STRUCTURES 


By J. H. Swanson, A.B., M.S., D.D.S., Houston, Texas 


HE term “retromolar triangle” has 
been applied to three 
separate and distinct anatomic en- 
tities. An attempt will here be made to 
clarify thinking with regard to them. 
After descending the internal surface 
of the mandibular ramus the buccinator 
ridge (internal oblique line) divides, one 
division passing to each side of the last 
molar tooth. The minute area between 
these ridges was regarded by Fischer’ 
as the one Braun originally called the 
trigonum retromolare in 1905. Fischer? 
followed Braun in this use of the term 
in 1911, as did Port and Euler® in 1915. 
The ridges bordering the triangle were 
named by Sicher and Tandler* in 1928. 
(Fig. 1.) Braun’s term seems to have 
retained its original meaning in Europe. 
The topography of the mucosa over this 
area® and the cancellous nature of its 
osseous structure® support the view that 
it may be of some interest to exodon- 
tists. Anatomists rarely if ever refer to 
this minute bony marking, and they 
have given no official recognition to it. 
The anterior border of the ramus 
(external oblique line), the buccinator 
ridge and the third molar tooth partially 
bound a relatively large area to which 
Fischer? applied the term fovea retro- 
molaris (retromolar fossa) in 1911. He 
clearly distinguished between his fovea 
and the smaller trigonum of Braun.’ ? 
His term has retained its original mean- 
ing wherever it has been used. Several 
old textbooks of anatomy by Gray and 


Cunningham described this marking,’* 
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but they never associated a name with it. 
The tendency in recent editions has been 
to disregard it.® 

The terms originated by Braun and 
Fischer were introduced into the United 
States by Allen?® in the form in which 
Fischer had used them in Europe. It 
may have been Smith™ who first re- 
garded them as synonyms. They are 
often so considered at the present 
time.?? 13 

Almost complete disregard of the 
smaller triangle by non-Europeans sug- 
gests that its mention is not so important 
as old-world writers presumed. It may 
also be argued that the larger one is 
mentioned more often than circum- 
stances require. Prosthetic appliances do 
not impinge upon its soft-tissue cover- 
ing*® except when such construction 
technic as that of Fournet and Tuller™ 
is employed. Description of their pro- 
cedure would seem to be possible by ref- 
erence to the anterior border of the 
ramus and the buccinator ridge, struc- 
tures the present names of which were 
used in the days of Henle*® and were 
later officially recognized by the anat- 
omists at Basel.** References to the 
larger triangle in exodontia and oral 
surgery treatises are restricted largely to 
sections pertaining to anesthesia admin- 
istration*” **; and the more widely rec- 
ognized landmarks mentioned above 
could probably be made to suffice. Those 
who desire to retain the terms “retro- 
molar triangle” and “retromolar fossa” 
are urged to attach meanings to them as 
suggested by Fischer, who was the first 
to use them in textbook illustrations. 
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The soft-tissue prominence on which 
the “heel” of the lower denture rests has 
never been described. It seems to have 
been regarded by some as congruent 
with and superimposed upon one or the 
other of the bony triangles,’® and state- 
ments to the effect that dentures contact 
the “retromolar triangle” are now of 
frequent occurrence. In the instance of 
each of the bony landmarks, however, 
the most acute, angle points distally and 
the shortest side is mesially situated. 
(Fig. 1.) The soft-tissue area exhibits its 
most acute angle mesially, and its short- 
est side is distad. (Fig. 2.) Moreover, it 
will be shown that this mass is partly 


, Crista temporalis 

Crus laterale crist. temp. 

Trigonum retromolare 
mediale crist, temp. 


Fig. 1.—‘‘Retromolar triangle” of certain 
European writers. (Sicher and Tandler. ) 


within the molar space and that it bears 
no direct relation to the above-mentioned 
markings. Hence, such terms as retro- 
molar triangle, retromolar area, post- 
molar area, retromolar triangular space, 
postmolar triangle, retromolar tubercle 
and retromolar pad, each of which has 
been applied to the eminence by one 
writer or another, are both inapplicable 
and misleading. A more extensive use of 
the term “pear-shaped area,” intro- 
duced by Campbell’?® and Swenson,”° 
may be recommended. 

If models of the lower jaw are selected 
in which the molar area is edentulous on 


one side, whereas the third molar tooth 
is present on the other, and a compass 
is rotated about a point on the midline 
between the necks of the central incisor 
teeth so that it describes an arc at the 
distal surface of the remaining third 
molar tooth, it will describe an arc when 
rotated across the edentulous side which 
will be distad from a considerable por- 
tion of the pear-shaped area. (Fig. 3.) 
Moreover, if wet specimens of dentulous 
jaws are examined, the structures seen 
distad from the third molar tooth will 
be recognized as comparable tc those of 
the distal portion of the pear-shaped 
area, but the mesial portion of the latter 


Fig. 2.—Pear-shaped area, as figured by 
Campbell. 


prominence will not be in evidence. : If 
comparable specimens are examined 
from which the third molar tooth was 
extracted prior to death (Fig. 7), or if 
clinical subjects are examined who have 
lost one or both of the third molar teeth, 
the mesial portion of the pear-shaped 
area will be seen in the region previously 
occupied by this tooth. (Fig. 4.) 

It has long been known that “after 
extraction the external plate of the 
superior maxilla is absorbed much more 
rapidly and to a greater extent than the 
internal plate, while with the external 
and internal plate of the inferior max- 
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illa the rate of absorption is more uni- 
form.”** The resorption pattern of the 
mandible is such that a narrowed and 
lowered edentulous ridge forms at the 
midline of the sockets of the bicuspids 
and the first and second molars. Disto- 
buccally from the third molar socket 
and in an elevated position, however, is 
a relatively broad shelf of stable bone ; 
and the distal wall and distolingual rim 
of the third molar socket are resorbed 
slowly or not at all. (Figs. 5, 6.) 
At or near the distal border of the 
obliterated second molar socket, the 
edentulous ridge begins to broaden and 
approach a higher level, distad in 
order to become confluent with such 
osseous structures as are actually retro- 
molar. An elevated triangular area of 


The mesial portion of the pear-shaped 
area is supported by the bony shelf de- 
scribed above. Most of it is similar in 
macroscopic surface appearance to the 
soft tissue found elsewhere on the eden- 
tulous ridge. Mucous glands are said 
to be numerous in its deeper strata.”* 
Usually, it presents an area of variable 
size which is underlaid with dense fibro- 
elastic tissue. (Fig. 7.) This region has 
the surface appearance of a cicatrix 
formed through the healing of an open 
type of wound,** and it occupies a por- 
tion of the site from which the third 
molar tooth was removed. 

The distal portion of the pear-shaped 
area is firmly attached to the medial 
crus of the buccinator ridge, from which 
it extends distally over structures de- 


Fig. 3.—Model showing portion of pear- 
shaped area which corresponds to location of 
molar tooth on opposite side. Some mesial 
drift has taken place. 


bone over the obliterated third molar 
socket is the result. (Fig. 5.) Hence, 
the mesial portion of this osseous shelf is 
produced through deposition and re- 
sorption of bone, processes long known 
to take place elsewhere in the ridge and 
referred to collectively by MacMillan?* 
as “rebuilding,” while its distal portion 
is the result of retention of the distal 
wall of the third molar socket. The lat- 
ter will be recognized as bone which 
furnishes attachment for muscles and 
other structures usually identified with 
the pharyngeal wall. 


Fig. 4.—Model showing location of pear- 
shaped area in relation to second molar teeth. 


scribed in detail by Fish.** At the line 
of its attachment at the lower reaches of 
the buccinator ridge, it often presents 
a roll or elevation of the superficial 
layers which seems to constitute the “re- 
tromolar papilla” of Pendleton.”* This 
elevation is retromolar. 

The lingual surface of the pear-shaped 
area usually presents an obtuse angle 
which points toward the midline of the 
body. (Figs. 3, 4, 8.) It is situated at the 
distolingual rim of the obliterated third 
molar socket. (Figs. 5, 6.) Mesially from 
this lingual extension, or angle, the lin- 
gual aspect of the pear-shaped area owes 
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its contour to the manner in which the 
ridge is rebuilt after the third molar 
tooth is lost. Distally from the same 
angle, the lingual surface is supported by 
the lingual slip of the superior constrictor 
muscle, according to Fish.?° 

The pear-shaped area presents a sur- 
face which may be roughly compared to 
that of a demicone. Its apex is situated 
near the distal rim of the obliterated 
second molar tooth socket. It terminates 
distobuccally along the distobuccal rim 
of the third molar socket. It extends 
distolingually to the point where the 
mucosa is reflected toward the midline 
of the body near the inferior reaches of 


(internal oblique line). Fischer later ap- 
plied the term “retromolar fossa” to 
the larger grooved triangular region 
which extends from the anterior border 
of the ramus (external oblique line) to 
the buccinator ridge. Fischer clearly 
distinguished between these markings 
when he illustrated them for the first 
time, and the terms retained the mean- 
ings that he attached to them until 
about the year 1921. 

Anatomists rarely refer to either of the 
above-mentioned structures ; and it seems 
that dentists might adequately describe 
their technics by reference only to such 
well-recognized landmarks as the anterior 


f 


Fig. 5.—Wet specimen showing bony sup- 
port of pear-shaped area; partially obliterated 
third molar socket, and distolingual rim. 


the palatoglossal arch to cover the base 
of the tongue. Its greatest lingual exten- 
sion usually occurs at the distolingual 
portion of the rim of the third molar 
socket. 


SUMMARY 


The German anesthetist Braun al- 
legedly created the term “retromolar 
triangle” for a very small three-sided 
area bounded by: the third molar tooth 
and two crura of the buccinator ridge 


Fig. 6.—Portion of mandible showing un- 
obliterated third molar root sockets and 
“retromolar triangle” of European writers. 


border of the ramus and the buccinator 
ridge. If such relatively new terms as 
“retromolar triangle” and “retromolar 
fossa” are to be retained by the dental 
profession, they probably should be used 
as Guido Fischer suggested. 

The soft-tissue prominence on which 
the “heel” of the lower denture rests is 
here described. It does not include the 
soft tissue covering over Braun’s trigo- 
num retromolare or Fischer’s fovea re- 
tromolaris, and it is partly within the 
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molar space. Hence, most of the terms 
by which it has been known seem in- 
herently inapplicable. The more exten- 
sive use of the term “pear-shaped area,” 
which Campbell and Swenson _intro- 
duced, is suggested. 
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PARA-NITROBENZOIC ACID IN ORAL SURGERY 


By C. A. Grirritu, D.D.S.; A. D. Hirscure.per, M.D., and 
W. J. Simon, D.D.S., M.S.D., Minneapolis, Minn. 


INTRODUCTION 


HERAPI “a sterili” sans magina 

has been the aim of every chemo- 

therapist since Ehrlich. This 
method has been achieved in part in the 
last few years by the innidiation of the 
sulfonamide compounds. These com- 
pounds are now used extensively in 
therapy and a large literature has grown 
up around them. However, as Fleming’ 
warns, these drugs are so often misused 
that the following practical considera- 
tions are worth noting : 

1. They are specific in their action ; 
that is, they have a powerful action on 
some bacteria, but are without effect on 
others. 

2. Large numbers of even the most 
sensitive bacteria have little or no anti- 
bacterial action. 

3. Peptone and bacterial extracts in- 
hibit the bacteriostatic action of the 
sulfonamide compounds. 

4. The action is essentially bacterio- 
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static and the natural defense mechan- 
ism of the body has to complete the 
destruction of the bacteria. 

The admonition that the action of the 
sulfonamide compounds is “essentially” 
bacteriostatic is open to some question. 
Ginter? has compiled a partial list of 
the theories which have evolved regard- 
ing the mode of action of the sulfon- 
amide compounds. They are: 

1. Acapsulogenic theory. Levaditi 
hypothecates the formation in the host 
of an active “Principle X” which at- 
taches itself to the host protein and 
renders the host unfit as nutritive mate- 
rial for the invading bacteria. 

2. Antitoxic hypothesis. Experimental 
suggestion was obtained in streptococcal 
infections treated with sulfanilamide 
that either directly or indirectly there 
might possibly be some interference with 
the toxic manifestations of the germ. 

3. Bacteriostatic theory. Long and 
Bliss showed a transient in vitro bacterio- 
static effect of sulfanilamide in 1:1000 
concentration, which they assumed took 
place in a similar manner in vivo. 

4. Potentiation theory. Experiment- 
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ally, there is contrast in the bacterio- 
static effect of sulfanilamide in menin- 
gitis cases and in the test tube despite 
the rather high concentrations used in 
vitro and on the patient’s own strain of 
streptococcus. 

5- Neutralization of toxins theory. 
Osgood and Brownlee* state that the 
major action on beta hemolytic strepto- 
cocci seems to be neutralization of the 
toxins and that sulfanilamide has no 
direct effect on phagocytosis. 

6. Inhibition of enzyme activation 
theory. Belding and Belding* suggest 
that the inhibitory action of sulfanil- 
amide in all biologic reactions is a rela- 
tively non-specific inhibition of enzyme 
activation. 

The mode of action of the sulfanil- 
amide compound is not completely 
understood, with the result that research 
has been emphasized on other sulfon- 
amide compounds in the hope that the 
mode of action of related drugs might 
corroborate previous experimental evi- 
dence. The recent work by Woods, 
Selbie and others on the mode of action 
of sulfanilamide and its relation to para- 
aminobenzoic acid has already thrown 
light upon the advisability of this pro- 


cedure.° 


LOCAL THERAPY 


Paine® has listed the organisms found 
most frequently in the mouth as follows: 
1. Staphylococcus. 
2. Streptococcus. 
3. Pneumococcus. 
4. Tubercle bacillus. 
5- Diphtheria bacillus. 
6. Pseudodiphtheria bacillus. 
7. Leptothrix forms. 
8. Sarcina types. 
9. Bacillus pyocyaneus. 
10. Meningococcus. 
11. Vincent’s spirillum. 
12. Tetanus bacillus. 
13. Spirochetes. 
14. Actinomyces bovis. 
15. Fusiform bacillus. 


Because of the many types of bacteria 
found in the oral cavity and because of 
the specificity of the sulfonamide com- 
pounds, bacteriologic dental infections 
would seem less likely to be favorably 
modified by preextraction or postextrac- 
tion therapy. The rationale for prophy- 
lactic therapy is found in the following 
statement by Hageman’: “Since the 
manipulation of infected teeth often 
causes a transient bacteremia, it might 
be worthwhile administering chemicals 
prophylactically in patients with valvular 
heart disease.” Factually, the frequency 
of bacteremia following the extraction of 
teeth has been determined by Burket and 
Burn.* By them, bacteremia was demon- 
strated in 16.9 per cent of cases after the 
removal of teeth under procaine anes- 
thesia and attempts to sterilize the gin- 
gival crevice revealed the inadequacy of 
the method and antiseptic used. 

The idea of immediate postextraction 
therapy is not new, and many drugs 
other than the sulfonamide compounds 
have been used. Reiss, Wallerstein and 
Donson® packed a strip of sterile gauze 
saturated with mercurochrome 4 per cent 
in the socket as soon as the tooth was 
extracted. The area around the wound 
was carefully isolated with gauze pack- 
ing. After twenty-four hours, the area 
was again isolated and the packing re- 
moved. The apical end was snipped off 
over an open tube containing bouillon. 
The cultures were incubated forty-eight 
hours at 37°C. In 71 per cent of these 
cases, the packings were actually sterile 
after removal in spite of the fact that the 
socket was originally infected. Mei- 
stroff,?° doing experimental work on 
negroes at the Colon Hospital, Panama 
Canal Zone, found that in five months 
1,318 patients required 2,605 post- 
surgical treatments. In large part, he 
eliminated these postsurgical treatments 
by using a loose fitting gauze pack of 
tannic acid, which assisted materially in 
healing, keeping the alveolus clean, 
diminishing after-pain and controlling 
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hemorrhage, and which was exfoliated 
by the granulations in about five to ten 
days. Meleney*: reasons that, because 
preliminary tests indicate the ability of 
zinc peroxide to liberate oxygen freely, 
it should be used as a_ prophylactic 
mouthwash in all cases of dental extrac- 
tion. Sproule’? recommends a 5 per cent 
sodium hyposulfite solution, which can 
be used in hot applications or can be 
taken by mouth or rectum, to eliminate 
postsurgical complications. 

With the advent of the sulfonamide 
compounds, many operators enthusiasti- 
cally turned to the routine use of post- 
extraction therapy. Sinclair and Barker,*® 
who routinely inserted one half of a 5- 
grain tablet of sulfanilamide in 2,500 
sockets for more than a year, report 
gratifying results. 

Perhaps the greatest impetus to the 
local use of sulfanilamide was given by 
the classical work of Jensen, Johnsrud 
and Nelson.’ These surgeons, at the 
Minneapolis General Hospital, treated 
thirty-nine compound fractures by plac- 
ing crystalline sulfanilamide in the 
wounds after completion of meticulous 
débridement. After complete reduction 
of the fracture and absolute immobiliza- 
tion, all wounds healed by primary in- 
tention. Ninety-four similar cases treated 
in like manner, except that sulfanilamide 
was not used, showed infection in 27 per 
cent, with seven cases of gangrene, and 
five amputations required to control in- 
fections. In dentistry, Kayne’ reports 
that he has sprinkled from 30 to 40 
grains of sulfanilamide directly in the 
wounds caused by compound fracture of 
the jaws and has had excellent results. 
The local use of sulfanilamide in sockets 
for the prevention of postextraction 
complications has been mentioned in the 
dental literature more often than any 
other method of use. The reason for the 
prophylactic use of sulfanilamide lies in 
the fact that a temporary bacteremia of 
about ten minutes’ duration following 
tooth extraction has been demonstrated. 


At Johns Hopkins Hospital, sulfanilam- 
ide has been used as a_ prophylactic 
for all routine extractions. Kruger,’® in 
commenting on this procedure, says : 


The associated incidence of infected sockets 
in 10,000 extractions was very much lower 
than the accepted figure of 3 per cent in 
spite of the lack of oral hygiene in the out- 
patients. Accordingly, we saw no reason for 
having placed the drug routinely in all cases 
in order to prevent the incidence of the 
remaining fraction of 1 per cent of infected 
sockets although, of course, there is no con- 
tra-indication for so doing. 


Ziegler,‘ working at Anker Hospital 
in St. Paul, Minn., cultured twenty 
sockets before treating them prophylac- 
tically with sulfanilamide and found 100 
per cent of the sockets infected with 
Streptococcus viridans and 80 per cent 
infected with Streptococcus hemolyticus. 
Two sockets showed Staphylococcus 
aureus and one Staphylococcus albus. 

With the discovery that sulfanilamide 
is readily soluble in hot water, another 
local prophylactic use has been made of 
the drug in root canal therapy. Adams*® 
suggests a technic whereby the drug is 
carried by hypodermic syringe into the 
canal orifice and exits by a sinus (fis- 
tula). If no sinus is present, he suggests 
that one be made surgically. Browner,’® 
using this technic, reports a case in which 
the sinus closed within one month and 
the x-rays reveal that the abscessed area 
is filling in. Lanier®® reports an apical 
curettage in which the cystic cavity was 
packed with prontosil and the window 
closed within ten days. In commenting 
on the success of sulfanilamide in root 
canal therapy, Gemeroy” says, “Some of 
the success of this treatment is probably 
due to the use of heat because heat is of 
great benefit in all infections.” 

The prophylactic use of the sulfonam- 
ide compounds in periodontia is still 
experimental. Edwards”? states that 
sulfanilamide is of doubtful value in the 
treatment of gingival infections. On the 
other hand, Knebelman** has had note- 
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worthy success in the treatment of 
chronic gingiva! infections. His technic 
is to institute prophylaxis, flush the mouth 
with hydrogen peroxide and apply 
sulfanilamide paste. Immediately, the 
question arises as to whether this technic 
is a true criterion for the bacteriostatic 
action of sulfanilamide. 

Another question which has arisen in 
the prophylactic use of sulfanilamide is 
whether the drug produces analgesia. 
Dent** says, “Wherever the drug is used 
in local treatment, analgesia is pro- 
duced.” Thoma,” Ziegler’’ and Sin- 
clair®® support this statement; although 
Ziegler reports three cases in which the 
after-treatment pain was more severe 
than in previous extractions. Granting 
that the question of pain is a subjective 
conclusion, one is somewhat startled at 
the following statement of Krashen”’ : 
“The use of sulfanilamide in the alveolus 
after a simple extraction increases the 
postoperative pain and swelling and re- 
tards granulation.” Thus the problem 
stands, debated pro and con, awaiting 
the presentation of an established analy- 
SIS. 


SYSTEMIC THERAPY 


In a report written June 1, 1937, Liv- 
ingston”® describes five cases of cellulitis 
that had responded favorably after 
he had prescribed 18 tablets of prontosil 
album (sulfanilamide) to be taken orally, 
two with each of three meals for three 
days. But, as McKeekan*® comments, 
“from the lack of detail as to dosage 
and length of treatment being recorded 
in many cases, the drug until recently 
has not had a fair trial.” 

Lockwood, Coburn and Stokinger*® 
point out that sulfanilamide reduces 
strikingly the capacity of micro-organ- 
isms to invade tissue, but that the effec- 
tiveness of the therapy is related to the 
type of lesion and, in the presence of 
traumatized or necrotic tissue, it fails to 
sterilize a local area of infection. These 
investigators further state that, as far as 


can be determined, sulfanilamide is of no 
therapeutic value against well-developed 
abscesses, but they believe that, in the 
presence of sulfanilamide, the organisms 
in a chronic lesion are unable to in- 
itiate a metastatic infection while there 
is free surgical drainage or in the pres- 
ence of necrotic tissue, which might 
serve as a nidus for persistent infection. 
Spink* believes that where organisms 
have deeply invaded the tissues, sulfanil- 
amide is much efficient, and that, 
in these cases of tissue necrosis and con- 
sequent disintegration of protein ma- 
terial, peptone-like substances are formed 
which interfere with the action of sul- 
fanilamide. In support of this contention, 
he conducted experiments proving that 
sulfanilamide, even in high concentra- 
tions, has no bactericidal effect on or- 
ganisms suspended in peptone broth. 

Because sulfanilamide is less effective 
in areas of necrotic tissue, many investi- 
gators have turned to other sulfonamide 
compounds and have studied their speci- 
ficity for other organisms. Carroll, 
Kappel and Lewis** found that sul- 
fathiazole, a derivative of sulfanilamide, 
is effective against the staphylococcus, 
pneumococcus and gonococcus, Strepto- 
coccus faecalis and Aerobacter aerogenes. 
They found a favorable response to 
sulfathiazole medication in staphylococ- 
cic septicemia, perirenal abscess, staphy- 
lococcic pulmonary abscesses, osteomye- 
litis and boils. Gruhzit** has demonstrated 
that paranitrobenzoic acid is a specific 
for Streptococcus viridans. 

It is therefore evident that, in using 
the sulfonamide drugs, it is essential to 
determine whether the infection is due 
to streptococci or to staphylococci. In 
dentistry, many of the sulfonamide com- 
pounds have been used systemically. 
Feldman and Turel** describe a case in 
which a piece of bone was fractured from 
the lower border of the mandible and oral 
therapy with prontylin (sulfanilamide) 
prevented exfoliation of this sequestrum, 
which reattached itself to the mandible. 
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Goldsmith** outlines five fundamentals 
in the treatment of cellulitis with sul- 
fonamide compounds systemically: (1) 
proper medication; (2) application of 
cold compresses; (3) hot intra-oral ir- 
rigation ; (4) diet control, and (5) elimi- 
nation. He cautions against the use of 
magesium or sodium sulfate as an evacu- 
ant because of the possibility of sulf- 
hemoglobin forming. If the cellulitis is 
so severe that oral administration is not 
possible, hypodermoclysis is indicated. 
Sulfanilamide is dissolved in a physio- 
logic solution of sodium chloride in an 
amount to produce a concentration of 
0.8 to 1 per cent. Miller*® suggests the 
following subcutaneous dosage : for chil- 
dren, initial, 300 c.c.; subsequent, 200 
c.c. every eight hours three times daily ; 
adults, initial, 600 c.c.; subsequent, 500 
c.c., every eight hours three times daily. 

Edwards” points out that the internal 
administration of any sulfonamide com- 
nound should never be attempted by the 
dentist except in cooperation with or un- 
der the direction of a qualified physician. 
Rightly so! For in order that the therapy 
may be effective, blood concentration of 
the sulfonamide compounds should be 
determined at two-day to three-day in- 
tervals to make sure that the dosage is 
resulting in effective blood concentra- 
tions. The technic of determining blood 
sulfanilamide concentration was devised 
by Marshall, Emerson and Cutting.** It 
is a colorimetric test based on the con- 
version of sulfanilamide to an azo dye 
and comparison of the unknown with a 
standard solution of known sulfanilamide 
concentration. 

A cursory review of the medical and 
dental literature reveals that not many 
untoward results have been reported. 
Griffith and Simon* report a case of bi- 
lateral extraction in which sulfanilamide 
was used as a prophylactic and in which 
one socket became necrotic. Noun*® re- 
ports a case of a woman with ethmoiditis 
who was given orally 5 and then 10 
grains of sulianilamide daily. After five 


days, a generalized urticaria developed 
followed by nausea and diarrhea. The 
next day, scattered mouth lesions the 
size of a pea appeared with defined 
edges and a central reddish gray exudate 
which disappeared in seven days after 
discontinuance of the drug. Leveman 
and Simon*® reported a case of stomatitis 
due to sulfanilamide therapy with exten- 
sive involvement of the lower lip and the 
area beneath the tongue and along the 
buccal mucous membrane, which was 
erythematous and raw looking with a 
superimposed white membrane due to 
rupturing of the bullous lesions. After 
the lesions had healed, 5 grains of sul- 
fanilamide was given, this therapy being 
followed by a recurrence of the same 
lesions in the same areas. The unfortu- 
nate deaths following the administra- 
tion of elixir of sulfanilamide-Massengill 
were not due to ingestion of the drug 
itself but to the vehicle in which it was 
incorporated. The importance of the 
vehicle is never to be overlooked ; for, in 
an effort to enhance the effects of the 
prophylactic treatment, many dentists 
have conceived the idea of using sul- 
fanilamide, for its bacteriocidal effect, 
suspended in benzocaine ointment, for 
its anesthetic effect. Neven*® has shown 
that the topical application of benzo- 
caine after extraction tends to neutralize 
the action of sulfanilamide and the same 
is true of para-aminobenzoic acid. Neu- 
wirth** sums up the untoward manifesta- 
tions of the sulfonamide compounds 
completely in the following statement : 


It is felt that nausea, acidosis, and cyano- 
sis, and perhaps the fever seem to be toxic 
manifestations of the drug since they occur 
so regularly and become more severe when 
the dosage is increased. The skin rashes, 
blood changes like hemolytic anemia and 
agranulocytosis are probably manifestations 
of idiosyncrasy. 


PARA-NITROBENZOIC ACID 


It is to be noted that the structural 
formula of para-nitrobenzoic acid given 
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here is somewhat similar to that of sul- 
fanilamide. Because of this similarity, 


NO, NE, 


COOH SO,NH, 


para-nitrobenzoic acid has been added to 
Rantz’s*? list of the allied compounds of 
sulfanilamide as given in Table 1. 

The properties of para-nitrobenzoic 
acid are: molecular weight, 167.05, 
monoclinic white crystals, density 1.550 
at 32°C., referred to water at 4°C., melt- 
ing point 242.4°C., sublimates before 
reaching a boiling point, 0.024 per cent 
soluble in water at 25° C. and 0.22 per 
cent soluble in alcohol at 10°C. 

The actions and uses of paranitroben- 
zoic acid are gradually being evolved. 
Kohl and Flynn** have drawn the fol- 
lowing conclusions : 

1. P-nitrobenzoic acid and m-nitro- 
benzoic acids are readily reduced to 
amino compounds by tissue suspensions. 

2. When a p-nitrobenzoic acid or 
m-nitrobenzoic acid is administered to 
rats, only a small fraction of the dose is 
excreted in the urine in the reduced 
form, the remainder being present in a 
state of oxidation above the amine. 

King and Henschel** write: “Para- 
nitrobenzoic acid and salt compare favor- 
ably with sulfathiazole in their bacteri- 
ostatic power against Type II pneumo- 
cocci in vitro.” 

The preparations used in the foregoing 
experiment consisted of stock solutions 
of sodium salts containing 40 mg. of 
the active agent per hundred cubic 
centimeters. 

With this knowledge of the relative 
degree of safety and the specificity of 
paranitrobenzoic acid for Streptococcus 
viridans as demonstrated by Gruhzit, it 
was opined that an experiment could be 


conducted in oral surgery. A 5 per cent 
ointment of para-nitrobenzoic acid in 
hydrous wool fat was prepared and 
tubed. Some thought was given to using 
the dry powder in an atomizer, but the 
idea was abandoned largely for the rea- 
son given by Ivy*®: “I believe the current 
use of the compressed air-spray in freshly 
opened tooth sockets may be responsible 
for some of the postextraction troubles, 


bacteria being thereby forced deeply into 


previously healthy tissue.” 

The use of an ointment is not without 
difficulties. It has never been a practice 
at the University of Minnesota to disturb 
a normal blood clot ; however, a normal 
blood clot does not occur in every case 


TaBLe 1.—ALL1ED Compounps oF 


SULFANILAMIDE 
Compounds Synonyms 
I. Sulfanilamide Prontylin 


Prontosil album 
Streptocide 
Prontosil red 
Prontosil flavum 
Prontosil soluble 


II. Prontosil 


III. Neoprontosil 


IV. Sulfapyridine M8B693 
Dagenan 
V. Disulfanilamide Uliron 


VI. Sulfathiazole 
VII. Para-nitrobenzoic acid 


and in these cases the para-nitrobenzoic 
acid ointment has been used. The fac- 
ulty of the division of oral surgery fully 
agree with the statement of Krashen?’ 
that the routine insertion of an insoluble 
foreign body in an area to be occupied 
by a normal blood clot cannot be con- 
sidered rational practice. Nevertheless, 
5 per cent para-nitrobenzoic acid in 
hydrous wool fat is neither considered 
insoluble nor regarded as a foreign body, 
and a sufficient number of cases in 
which a normal blood clot does not form 
have arisen to make this experiment pos- 
sible. The nozzle of the tube is placed 
at the bottom of the socket and slowly 
removed as the ointment is being ex- 
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truded. Immediately, a piece of gauze 
or cotton pack is laid on the socket and 
the patient is instructed to close and to 
retain this pack for at least an hour. 
To date, we have treated 528 sockets in 
this manner. Woehl*® is of the opinion 
that the use of hydrogen peroxide and 
other blood solvents in mouthwashes de- 
stroys blood clots, and it seems ridiculous, 
though necessary, to caution practicing 
dentists not to use a mouthwash after 
insertion of the ointment, since any type 
of flushing or irrigation dislodges it. Ap- 
parently, the greatest objection to the 
ointment, though not serious, is offered 
by those who clean up the cuspidors and 
instruments, and there is no doubt that 
ointment is “messy”? when misapplied. 

Para-nitrobenzoic acid ointment has 
also been used at the University of Min- 
nesota prophylactically after the extrac- 
tion of impacted teeth under local 
anesthesia. In some cases of impaction, 
the method described by Kruger’® at 
Johns Hopkins Hospital for the use of 
sulfanilamide has been used. The sockets 
were aspirated and the ointment was in- 
serted and the incision sutured. Not all 
incisions are sutured, and when they are 
not, Voss’s*? method of careful kneading 
and molding was instituted. Recently, a 
splint of baseplate guttapercha was pre- 
pared and used to seal the para-nitroben- 
zoic acid ointment in the socket in much 
the manner described by Brusletten.*° In 
some cases, as Archer*® suggests, Burlew 
dry foil has been carefully placed over 
the socket and adjacent teeth to retain 
the para-nitrobenzoic acid in the socket. 
The sealing in of a drug is not to be dis- 
paraged when the drug and vehicle are 
capable of being absorbed by the tissue 
fluids. In this respect, para-nitrobenzoic 
acid in hydrous wool fat is at a distinct 
advantage over para-nitrobenzoic acid 
in a petrolatum base, for the petrolatum 
base is not absorbed, but is extruded by 
the granulation tissue. 

This 5 per cent para-nitrobenzoic acid 
ointment is not offered as a substitute for 
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gauze drains or packs. As Canavan*° 
states, gauze as a primary pack has a 
definite purpose in effecting pressure 
necrosis from abscessed walls. Nor is 
para-nitrobenzoic acid ointment as ap- 
plicable to every situation as are some 
of the zinc oxide eugenol pastes, which, 
incidentally, are not new, being described, 
as Gordon™ points out, in Black’s 
“Operative Dentistry” published in 1898. 


NOMENCLATURE 


A treatise of this type would not be 
complete without some discussion of a 
very common term, “dry socket.” An ap- 
propriate definition of “dry socket” has 
been suggested by Schwarz*? in medical 
terminology as a local necrotic condi- 
tion of the alveolar process or its septum 
which, in the absence of blood vessels, 
can proliferate neither capillaries nor 
granulation tissue for the organization of 
the blood clot and subsequent healing. 
For this local necrotic condition of the 
alveolar process, Archer*® has proposed 
“alveolalgia,” the term employed in the 
remainder of this discourse. 


SYMPTOMATOLOGY 


The majority of investigators agree 
with Gibson®* and Orlean™ that the 


three cardinal symptoms are: (1) ex- ; 


crutiating pain; (2) foul odor or taste, 
and (3) slow rate of resolution. 

Eman® agrees regarding the latter two 
symptoms, but states that the true type 
of alveolalgia is not painful. On the 
other hand, Krogh*® describes the pain in 
alveolalgia as “a severe neuralgia of one 
or more branches of the fifth cranial 
nerve.” Krogh®® agrees that one of the 
symptoms is the producticn of a foul 
odor, but qualifies this statement by say- 
ing that it is produced “without pus 
formation.” It is not known whether this 
is a macroscopic or a microscopic ob- 
servation. 


PATHOLOGY 
Ordinarily, sockets heal by second in- 
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tention. This is a method of healing in 
which the loss of tissue is so great that 
direct union cannot take place. In the 
socket, at first, 2 blood clot forms. 
Claflin®® has observed that, after the 
third day, the fibroblasts proliferate ; 
after the fourth day, osteoclasts form at 
the margins, and, after the fifth day, 
new bone appears in the fundus. In an 
alveolalgia, healing does not occur in this 
manner. Microscopically, the walls are 
necrotic and there is purulent exudate 
on the surface. Claflin®’ also noted that 
healing starts in the fundus of the socket 
and is followed by formation of scar 
tissue before ossification. Most of this 


2 


exposed bone” ; and implied by Lennox” 
in his statement that healing does not 
occur until necrosis subsides. 


INCIDENCE OF DRY SOCKET 


Table 2 has been prepared from re- 
ports given largely from institutions and 
by various investigators. The average 
incidence of alveolalgia as computed 
from this table is 8.8 per cent, although 
the range is too great to make this fig- 
ure significant. 


ETIOLOGY 


In reviewing the literature as to the 
cause of alveolalgia, the conclusion writ- 


work has been done experimentally in ten by (sodenbach® is soon reached : “An 
TABLE 2.—INCIDENCE OF A). 
Incidence of Alveolalgia Frequency 
Per Cent Comment Investigators 

18casesin 50 extractions 36.0 Without prophylactic DeWolf 

9casesin 50 extractions 18.0 Sulfanilamide prophylactic | DeWolf 

7 casesin 100 extractions 7.0 Impactions included Griffith, Hall and Simon 
Scasesin 100 extractions | 5.0 Impactions excluded Griffith, Hall and Simon 
lcase in 46extractions | 2.2 | Impactions included Krogh 

lcase in 79extractions | 3 Impactions excluded Krogh 

l case in 105 extractions 0.9 23,886 extractions Archer 

2 cases in 1,013 extractions | 0.2 Amfetin therapy Bell* 


*Bell, K. L.: Prevention of Dry Socket. D. Digest, 43:342, July 1937. 


dogs. Meyers,’* one of the first to make 
this study, was able to produce an alveo- 
lalgia artificial’y by infecting the socket 
with a tampon of cotton soaked in a 
culture of staphylococcus and strepto- 
coccus. Whether these are the bacteria 
found in alveolalgia in human beings is 
not known. Cowling®® has found a large 
variety of bacteria ranging from spiro- 
chetes to diplococci, and Abrahams 
states that the condition is due to the 
presence of Spirochaeta vincenti and 
Bacillus fusiformis. Perhaps the most im- 
portant factor in considering the path- 
ology of alveolalgia has been pointed out 
by Eman" : “A blood clot is not essential 
in the healing of bone as is illustrated 
in the cicatrization of cysts and other 


analysis seems to indicate that the 
treatises have pointed more toward the 
therapeutic treatment of the affliction as 
it presents itself than to a study of the 
basic principles underlying the etiology 
of the pathology involved.” The in- 
terpretation of the majority of writers 
is definitely divided as to whether alveo- 
lalgia is a condition created, not after, 
but before extraction. In order to obtain 
the consensus of opinion as to the pos- 
sible etiology of alveolalgia, the following 
has been prepared from the written state- 
ments of twenty investigators: Boden- 
bach,®* Schwarz,®? Podolin,®* Abra- 
hams,® Ivy,*® Voss,** Claflin,®” Meyer,®® 
Lennox,*? DeWolf,  Pell,®° Clark,®* 
Gratrix,®*’ Feldman,® Bell (Table 2), 
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Gibson,** Orlean,** Eman, Archer*® and 
Woehl.*® 

1. Fourteen investigators agree that 
alveolalgia is a local infection of the 
alveolar bone following the extraction of 
the tooth. 

2. Eight investigators state that the 
alveolalgia is due to trauma during sur- 
gical procedures. 

3. Five investigators believe that the 
pathologic conditions often discernible 


5. Four investigators attribute alveo- 
lalgia to interference with the blood clot, 
as from rinsing the mouth, expectorating 
and irrigation. 

6. Three investigators consider failure 
to débride the socket of all particles the 
cause of alveolalgia. 

7. Two investigators observe that the 
use of epinephrine in such concentration 
as to inhibit bleeding almost completely 
is an etiologic factor in alveolalgia. 


TABLE 3.—INCIDENCE OF ALVEOLALGIA IN ExTRACTION OF ErupPTED TEETH 


| 
| No. No. Cases of | Frequency 
Cases Alveolalgia Per Cent 
Controls (miscellaneous preventive therapy) | 7,060 | 353 5.0 
Experimental subjects (para-nitrobenzoic acid therapy) | 528 | 3 0.6 
| 
TaBLe 4.—INCIDENCE OF ALVEOLALGIA IN ExTRACTION OF IMPACTED TEETH 
| No. | No. Cases of | Frequency 
| Cases Alveolalgia Per Cent 
Controls (miscellaneous preventive therapy) 144 15 10.4 
Experimental subjects (para-nitrobenzoic acid therapy) | 40 | + 10.0 


TaBLe 5.—AVERAGE NuMBER OF PosTsuRGICAL TREATMENTS IN IMPACTIONS 


| No. | Average Average No. 
| Cases Age of Treatments 
Controls (miscellaneous preventive therapy) 144 36 3.7 SD* # 1.3 
Experimental subjects (para-nitrobenzoic acid therapy) 40 34 2.0SD + 1.2 


*Standard deviation. 


roentgenographically in the tissue about 
the root of a tooth are the exciting cause 
of aiveolalgia. 

4. Five investigators are of the opinion 
that bone sclerosis and condensing 
osteitis (also discernible roentgenograph- 
ically), while considered benign patho- 
logically and possibly physiologic, are 
predisposing factors in alveolalgia. 


8. Two investigators call attention to 
the “general” health of the patient as a 
possible etiologic factor in alveolalgia. 

g. One investigator points out that 
hypertonic solutions of the local an- 
esthetic, destroying the osmotic balance 
of tissue cells and blood plasma, prob- 
ably produce alveolalgia. 

It is evident that there is some over- 
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lapping of the nine possible etiologic 
factors listed above ; therefore, it is prob- 
able that alveolalgia is not due to any 
one condition but to a syndrome. 


PREDICTION OF ALVEOLALGIA 


Podolin®™ maintains that three out of 
five cases presenting a condensing ostei- 
tis will result in alveolalgia. However, 
in the majority of cases, the alveolalgia 
cannot be predicted. 


TREATMENT OF ALVEOLALGIA 


The majority of oral surgeons agree 
that the necrotic débris in a socket must 
be removed. Some curet and others ir- 
rigate, but they obtain the same result ; 
namely, the removal of the necrotic 
débris. Of paramount importance to the 
patient is relief from pain. Here, the 
oral surgeon applies his knowledge of 
medicaments, although some use dia- 
thermy. No attempt will be made to list 
the active ingredients and all the ve- 
hicles that have been proposed for the 
relief from pain. Claflin,®’ in studying 
the use of various drugs, especially 
phenol, in the treatment of alveolalgia, 
came to this logical conclusion : “Phenol 
used in the treating of dry sockets ap- 
pears to be more effective because of its 
analgesic powers than because cf its in- 
fluence upon tissues.” Fortunately for 
all of us, as Ivy*® says, the condition will 
eventually resolve itself by either a 
gradual vascularization of the bone sur- 
rounding the socket, or a thin shell of 
sequestrum will form and come away. 


PREVENTION OF ALVEOLALGIA 


It is in the field of prevention that the 
sulfonamide compounds have _ experi- 
enced their most practical application in 
dentistry. Para-nitrobenzoic acid has the 
advantage over present known sulfona- 
mide compounds because: 1. Ziegler’ 
has demonstrated that in sockets whence 
infected teeth have been’ extracted, the 
organism found is Streptococcus viridans 


in 100 per cent of the cases. 2. Gruhzit®® 
has demonstrated that para-nitrobenzoic 
acid has a greater specificity for Strepto- 
coccus viridans than other sulfonamide 
compounds known today. 

Therefore, 5 per cent para-nitroben- 
zoic acid has been used as a prophylactic 
at the University of Minnesota in those 
cases in which (1) the teeth have been 
abscessed ; (2) the teeth have been an- 
kylosed by sclerosis of bone or condens- 
ing osteitis; (3) the teeth have been re- 
moved and there has been a lack of clot 
formation, and (4) the teeth have re- 
quired marked surgical interference, as 
in impactions. The results have been 
gratifying. Whereas ordinarily the in- 
cidence of alveolalgia at the University 
of Minnesota had been five cases in 100 
routine extractions, the incidence now is 
one case in 176 routine extractions. 

In using the 5 per cent para-nitroben- 
zoic acid ointment following the removal 
of impacted teeth, the average number 
of postsurgical treatments is 2.0. In 
previous years, the average number of 
treatments was 3.7. It has been a fre- 
quent comment from patients who had 
had impacted teeth removed before the 
advent of para-nitrobenzoic acid that 
they experienced less pain after its use. 
This comment was not solicited and the 
patients are not aware of the fact that 
para-nitrobenzoic acid was used. 


SUMMARY 


The organism most frequently found 
in infected tooth sockets is Streptococcus 
viridans. The sulfonamide compound 
known today that has the greatest speci- 
ficity for Streptococcus viridans experi- 
mentally in mice is para-nitrobenzoic 
acid. Para-nitrobenzoic acid does not 
completely eliminate alveolalgia, but has 
reduced the incidence of alveolalgia in 
erupted teeth at the University of Min- 
nesota, School of Dentistry, to the extent 
shown in Table 3. 

The difference in the incidence of 
alveolalgia in impacted teeth is not so 
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striking as in erupted teeth, as Table 4 
reveals. 

It is noteworthy that the incidence of 
alveolalgia is not reduced by the routine 
use of 5 per cent para-nitrobenzoic acid 
ointment in the sockets of impacted teeth 
that have been surgically removed. How- 
ever, Table 5 reveals that the healing 
time is reduced by the use of 5 per cent 
para-nitrobenzoic acid ointment in the 
socket from which the impacted tooth 
has been surgically removed. 

Thus, from the observations made at 
the University of Minnesota, School of 
Dentistry, 5 per cent para-nitrobenzoic 
acid ointment is considered a beneficial 
therapeutic adjunct to oral surgery. 
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EFFECTS OF A MOUTH RINSE ON ORAL 
ACIDOGENIC BACTERIA 


By E. C. Wacn, Ph.G., D.D.S., M.S. ; J. F. O’7DoNNELL, and 
M. K. Hine, D.D.S., M.S., Chicago, Ill. 


LTHOUGH many problems must 
be solved before the complete 
story of the etiology of dental 

caries can be written, it appears well 
established that the initial lesion of den- 
tal caries is caused by a decalcification of 
enamel by acids produced by the action 
of enzymes from oral bacteria upon 
fermentable carbohydrates. Much evi- 
dence has been collécted that removal of 
the freely fermentable carbohydrates 
from the diet tends to limit dental caries 
and that an increase in carbohydrate 
content seems to favor dental caries. 

It seems logical to expect that dental 
caries might also be controlled by the 
use of an antiseptic mouth rinse, pro- 
vided such a solution would, for a rea- 
sonable time, effectively reduce the num- 
ber oi acidogenic organisms in the 
mouth or interfere with the production 
of bacterial enzymes. In fact, many dif- 
ferent antiseptic solutions have been 
described as capable of thus beneficially 
altering the oral flora. 

W. D. Miller’ (1891) tested the anti- 
bacterial effects of a number of mouth- 
washes, but found none that were satis- 
factorily effective against all mouth 
bacteria. 

Bunting,’ after testing several of the 
anilin dyes, reported, in 1926, that the 
use of metaphen (Abbott) in conjunc- 
tion with oral prophylaxis would reduce 
the spreading form of caries of the buc- 
cal and labial types. 

B. F. Miller® (1938) reported that ex- 
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perimental rat caries is markedly inhib- 
ited by the addition of a fluoride or an 
iodoacetate to the food and water. Pre- 
sumably, these enzyme inhibitors inter- 
fere with the metabolic activities of the 
oral flora of the rat. Both compounds 
are probably toxic to man. 

Miller, Muntz and Bradel* (1940) in- 
vestigated the effects of the quaternary 
ammonium wetting and detergent com- 
pound alkyldimethylbenzyl ammonium 
chloride (zephiran) on dental plaque 
material and found that it completely 
inhibited the production of acid in their 
experiments. 

Hanke® (1940) recently reported that 
a 1:5,000 solution of sodium para- 
hydroxymercuribenzoate (Solution 58), 
when used as a mouth rinse, will so com- 
pletely inhibit or destroy the oral acido- 
genic micro-organisms “that they are no 
longer of significance.” He states also 
that “dental caries has been arrested in a 
number of people who had always been 
highly susceptible to this disease.” He 
reports that no symptoms of mercury 
poisoning have been observed in patients 
using the solution. 

Recently, several investigators have 
indicated that local applications of flu- 
orine might prove a means of caries con- 
trol. Volker and Bibby,® in their excellent 
analysis of the relation of fluorine to 
dental caries, suggest that treatments 
with relatively strong fluoride solutions 
carried out by dentists as part of the pro- 
cedure of dental prophylaxis or the use 
of weak solutions as mouthwashes or 
dentifrices might offer an approach to 
caries control. 
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Grove and Grove,’ in 1934, stated 
that dental caries is retarded when 
salivary ammonia is high, and that 
plaque formation is retarded by the local 
use of a solution containing ammonia. 
Stephan,® in 1940, suggested the use of 
urea in a mouth rinse to control dental 
caries. There is ample evidence in the 
literature of the presence of urea in 
saliva, and it is quite definitely estab- 
lished that when urea reaches the oral 
cavity, it is quickly converted by the 
enzyme urease into ammonium carbon- 
ate, which acts as a buffer for acids. 
Solutions of urea have also been used to 
advantage to promote healing in chronic 
suppurative conditions. 

This brief review of the literature in- 
dicates that several different solutions 
have been recommended or used in at- 


bacteria indicates lowered susceptibility 
to dental caries, there is evidence that 
this is true. 

2. Be non-irritating to mucous mem- 
branes and non-toxic if ingested in small 
quantities. 

3. Be non-injurious to the teeth. 

4. Not inhibit salivary flow or the 
action of salivary enzymes. 

5. Be stable. 

6. Be palatable. 

7. Preferably, be inexpensive. 


EXPERIMENTAL DATA 


Investigations in our laboratory indi- 
cated that a solution of urea is an effi- 
cient buffering agent for acids produced 
in the mouth, but is active for only a 
short time. It seemed worth while, then, 
to combine urea with other drugs, hop- 


Fig. 1.—Effect of quinine-urea solution on the growth of oral organisms on tomato-agar 
plates pH 5. The plates were prepared as follows: A. Three cubic centimeters of unstimulated 
saliva was incubated for four hours, then 1 cc. pipetted into 4 cc. of acid-dextrose broth, and 
0.1 cc. of the mixture spread on the tomato-agar plate. B. The same procedure was followed 
except for the fact that 0.4 cc. of 1 per cent glucose was added before the four-hour incuba- 
tion period. C. The same procedure was followed as in B, except for the addition of 0.1 cc. of 
the quinine-urea solution. Bacterial growth was promoted by glucose (B), but almost completely 


inhibited by the quinine-urea solution (C). 


tempts to control dental caries. Some of 
these have been tested and discarded; 
others are toxic and must be used cau- 
tiously. 

If a solution is to be used constantly 
in the oral cavity in an attempt to con- 
trol dental caries, it should : 

1. Reduce the number of oral acido- 
genic bacteria, or interfere with their 
acid production over a rather long 
period after its use. While it has never 
been proved conclusively that a reduc- 
tion in the number of oral acidogenic 


ing that the resultant solution would not 
only act as a buffer, but also be bac- 
tericidal. After experiments with many 
different drugs, the water soluble qui- 
nine salts were tested, since the ability of 
quinine salts to prevent the formation of 
lactic acid and butyric acid is well 
known, and their bactericidal properties 
have been studied.® Also, it has been 
shown that quinine has its greatest effect 
in an alkaline medium (pH 7.4 and 
above), so, with the urea breaking down 
into ammonium carbonate to give an 
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alkaline reaction, the quinine is a very 
efficient germicide.*® 

Quinine has been used widely in medi- 
cine, particularly as a tonic and in the 
treatment of malaria. For its tonic ef- 
fects, from 3 to 5 grains is given three 
or four times a day, and for the treat- 
ment of malaria, the dosage is far greater 
(from 15 to 75 grains daily).1’ Idiosyn- 
crasies to quinine following its internal 
or intravenous use are not unknown, and 
are usually manifested in skin eruptions 
and in ringing in the ears. The symp- 
toms subside quickly after administration 
of the drug is stopped. No information 
could be found which suggested the 
possibility of toxic effects of continued 
daily topical application of a small 
amount of a weak quinine solution, but, 
of course, careful clinical observations 


This solution, if aseptically prepared 
and stored in a sterile container, remains 
stable for months. It was found that this 
solution answers all the requirements 
mentioned above except for its bitter 
taste. Attempts to mask the unpleasant 
taste have not yet been entirely success- 
ful. The solution was tested as follows : 

1. In Vitro Tests——A. Ten cubic cen- 
timeter samples of unstimulated saliva 
were collected shortly after breakfast 
from more than 100 patients. The 
salivary pH was determined (with the 
LaMotte colorimeter) and total titrat- 
able acidity in 1 cc. of saliva (using 
sodium hydroxide N/100 with a phenol- 
phthalein indicator). Combinations were 
made of 3 cc. of the saliva, 0.4 cc. of 1 
per cent glucose and 0.1 cc. of the 
quinine-urea solution, and the mixture 


Fig. 2.—Effects of use of quinine-urea solution as mouth rinse in caries-active case for 
three weeks. Plates were prepared by placing 1 cc. of stimulated saliva in 4 cc. of acid-dextrose 
broth and immediately spreading 0.1 cc. of this mixture on a tomato-agar plate, pH 5. Bac- 
terial colony counts per cubic centimeter of saliva before use of the mouth rinse were 251,925, 


and three weeks later, 9,850. 


must be made over a long period of time 
to prove its harmlessness. 

To the urea-quinine mixture, glycerin 
was added to give the solution greater 
viscosity. Several different formulae have 
been used; the one which seemed opti- 
mum and was used in the tests reported 
here consists of 0.5% quinine hydrochlo- 
ride, 4% urea (C. P.), and 25% glycerin 
in sterile distilled water. Flavoring and 
vegetable coloring were added, and the 
solution adjusted to a pH of 6.8 to 7 by 
sodium hydroxide. Concentrations of 
quinine hydrochloride up to 2% are be- 
ing tested in our laboratory now. 


was incubated for twenty-four hours at 
37° C. Total titratable acidity and the 
pH of the mixture were determined at 
the start and at the end of two, four and 
twenty-four hours. (Table 1.) 

B. At the end of the four-hour incu- 
bation period, 1 cc. from each combina- 
tion described above was transferred to 
4 cc. of acid-dextrose broth and, from 
that, 0.1 cc. spread on tomato-agar 
plates, pH 5. After forty-eight hours’ 
incubation at 37°C., bacterial colonies 
were studied and counted. (Table 2; 
Fig. 1.) The acid-dextrose broth was 
also incubated forty-eight hours and the 
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growth observed macroscopically at the 
end of twenty-four and forty-eight hours. 

2. Clinical Application—This solu- 
tion was next given to more than seventy- 
five clinical patients to be used three 
times daily as a mouth rinse. Patients 
were instructed to use approximately 1 
tablespoonful at a time and to hold the 
solution in the mouth for three minutes. 
No restriction was made in their diet, 
nor was the toothbrush technic changed. 
Of this group, eighteen patients (sopho- 
more dental students) classified as caries- 
active because of clinical and laboratory 
examinations were carefully studied, as 
follows : 


Taste 1.—Errect or Quinine-UreA SoLuTIoN 
on Acip Propuction 


2 Hours | 4 Hours | 24 Hours 
Before are. arc, 


pH |Acid| pH |Acid} pH |Acid} pH |Acid 
# # # # 

6.8 |0.40| 6.9 |0.32| 7.00.32} 7.1 |0.28 


6.8 0.40} 4.41.28} 4.1|1.46| 3.9 |3.24 
6.8 |0.40| 7.4|0.14| 7.4|0.14| 7.4/0.10 


A=3 cc. unstimulated saliva alone. 

B=3 c.c. unstimulated saliva plus 0.4 c.c. of 
1 per cent glucose. 

C=3 c.c. unstimulated saliva plus 0.4 c.c. of 
1 per cent glucose plus 0.1 c.c. quinine-urea 
solution. 

#Total titratable acidity. 


The salivary pH was determined with 
nitrazine paper (Squibb) by each student 
six times daily for one week before the 
mouth rinse was used. The averages of 
all these readings is shown in Table 3. 
After the oral condition was noted, a 
10-cc. sample of unstimulated saliva and 
a three-minute sample of stimulated 
saliva were collected from each student. 
The pH and total titratable acidity were 
determined in the unstimulated saliva and 
then 3 cc. of saliva was placed in two 
tubes. To one was added 0.4 cc. of 1 
per cent glucose. The other was used as 
a control. Both tubes were incubated for 
twenty-four hours and the pH and total 


titratable acid present were determined 
at the end of two, four and twenty-four 
hours. In an earlier study, it was found 
by one of us (E.C.W.)” that, in this 
test, no appreciable amount of acid was 
formed after twenty-four hours. 

One cubic centimeter of the three- 
minute stimulated saliva sample was di- 
luted in 4 cc. of acid-dextrose broth and 
then 0.1 cc. of the dilution was spread on 
tomato-agar plates, pH 5. These plates 
were incubated for forty-eight hours at 


TasLe 2.—Errect oF Quinine-Urea So.ution 
1n Contact witH SALIVA For Four Hours 


A B Cc 


S 14,500 | 30,000 50 
Tomato- 
Agar R 57,000 | 111,600 | None 


pHs Y 1,350| 1,750| None 
48 Hours’ | ST 1,000} 6,000] None 
Incubation | | 73,850 | 149,350| 50 


Acid dextrose Very 
broth Profuse | Profuse | scant 
(24 hours) growth | growth | growth 


Bacterial colony counts are calculated per 
cubic centimeter of saliva. 

S=Smooth Lactobacillus acidophilus colonies. 

R=Rough Lactobacillus acidophilus colonies. 

Y= Yeast colonies. 

St= Streptococcus colonies. 

A=3 c.c. unstimulated saliva alone. 

B=3 c.c. unstimulated saliva plus 0.4 c.c. of 
1 per cent glucose solution. 

C=3 c.c. unstimulated saliva plus 0.4 c.c. of 
1 per cent glucose solution plus 1 c.c. quinine- 
urea mixture. 


37° C. and the colonies identified and 
counted. The acid-dextrose broth tubes 
were also incubated forty-eight hours 
and studied. After the student had used 
the mouth rinse fourteen days, the oral 
condition was again noted ; 10 cc. of un- 
stimulated saliva and a 3 minute sample 
of stimulated saliva were again collected, 
and the tests repeated. (Table 3.) 

Findings—1. The findings from the 
in vitro tests are as follows : 

A. In more than 200 tests recorded, 
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the use of the quinine-urea solution 
quite uniformly stopped the in vitro 
formation of acids and a drop of pH 
in the 1 per cent glucose and saliva mix- 
ture. Typical results are shown in Table 
1. The decrease in acidity shown in C 


(after two hours’ incubation) is caused 
by the ammonium carbonate which is 
formed when urea breaks down and by 
the action of quinine in interfering with 
bacterial growth and lactic acid fermen- 
tation. 


TaBLe 3.—Errects or Ciinicat Use or Moutu Rinse 


Average Bacterial Total | Bacterial Total 
Saliva Colony Counts ¥: | Colony Counts Ee 

pH (A) Acid (A) | (B) Acid (B) 

1 Before 7.4 223,400 2.48 — — 

After 7.4 200 1.14 9,500 0.72 

2 Before 6.9 243,000 2.74 — — 

After 7.4 10,800 0.88 453,900 0.50 

3 Before 5.9 921,900 2.06 — — 

After 6.9 318,900 1.46 471,900 1.22 

4 Before 13 4,003,400 3.56 — — 

After 73 10,400 1.56 551,300 0.90 

5 Before 6.2 216,400 3.32 — — 

After 6.8 3,000 1.06 1,400 0.80 

6 Before 7.5 225,000 1.82 

After 7.5 65,600 0.72 hes 126,100 0.40 

7 Before 7.0 68,000 3.40 — — 

After 7.4 1,800 1.10 ___No test 1.08 

8 Before 6.1 18,000 3.10 | — —_ 

After 6.3 3,150 1.54 | 6,550 1.82 

9 Before 7.5 156,100 

After 7.5 31,400t 0.62 | _Notest 0.84 

10 Before 6.5 3,493,000 No test — _— 
After 6.8 320,000 No test 633,800 No test 

11 Before 6.9 313,400 3.48 

After ta 206,500T 1.18 No test 1.80 

12 Before 6.5 107,500 2.48 | — — 
After 7.4 9,500T 0.38 No test No test 

13 Before 7.2 728,800 3.24 * = 

After 7.4 2,000 0.94 123,600 1.22 

14 Before 7.2 60,000 2.46 — — 
After 7.4 1,050f 1.20 No test No test 

15 Before 6.5 1,045,000 3.14 — — 
After 6.3 209,700 1.20 352,700 No test 

16 Before 7.1 1,775,250 1.70 os — 

After 7.4 312,600 1.76 266,000 0.76 

17 Before 6.5 251,900 1.72 

After 6.8 9,900 0.60 No test 1.36 

18 Before 7.3 147,200 2.40 | — a 

After 7.4 34,400 0.92 No tesi 1.32 


(A) The total bacterial counts per cubic centimeter of unstimulated saliva (on tomato-agar pH 
5.0) and total titratable acidity were calculated before and then after the quinine-urea solution 
had been used three times a day for fourteen days. 

(B) Total bacterial counts per cubic centimeter of unstimulated saliva (on tomato-agar pH 
5.0) and total titratable acidity were calculated nine days after the patients had discontinued 
using the quinine-urea mouth rinse. 

tMouth rinse used for twenty-three days. 
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B. Results of more than 200 tests in- 
dicate that the quinine-urea mixture is 
effective in reducing the bacterial growth 
in acid-dextrose broth (twenty-four- 
hour incubation) and on tomato-agar 
plates pH 5 (forty-eight-hour incuba- 
tion). Typical results are shown in Table 
2 and illustrated in Figure 1. 

II. The effects of the quinine-urea 
solution used clinically as a mouth rinse 
are shown in Table 3. It will be noted 
that, in every instance, the total bacterial 
count was markedly reduced after the 
rinse had been used fourteen days (Fig. 
2) and, in many cases, the count rose 
sharply after the rinse had been discon- 
tinued. Some of the counts remained 
high (in patients 3, 10, 11, 15 and 16), 
although all showed some _ reduction. 
Continued use of the rinse lowered these 
counts in most instances. Likewise, the 
salivary pH rose and the amount of total 
titratable acidity fell approximately 50 
per cent. One notes that, in most cases, 
the total titratable acidity remained low, 
even after the rinse had been discontin- 
ued. We are studying this finding fur- 
ther. 

The oral mucous membranes of all 
these patients appeared normal and care- 
ful examination revealed no gingival irri- 
tation. The oral cavity was clean, and 
the teeth were notably free of materia 
alba. It was noted that almost immedi- 
ately after the mouth was rinsed with 
the quinine-urea solution (pH 6.8), the 
salivary pH jumped from about 6.5 to 
over 8, and remained high for an hour 
or more. Patients reported that the bit- 
ter quinine taste persisted for from one 
to three hours after the mouth had been 
rinsed. They also reported that the taste 
became less objectionable after a few 
days. Several patients reported that as 
long as the taste persisted, the flow of 
saliva seemed increased. This observa- 
tion may possibly be significant and is 
being studied further. 


COMMENT 


These experiments suggest that con- 


scientious use of a mouth rinse can alter 
the oral flora. The rinse described here 
is apparently non-toxic, non-irritating to 
mucous membranes, stable, if carefully 
prepared and stored, inexpensive and 
seems to be an effective germicide and 
buffering agent. Its active ingredients 
could probably be incorporated in a 
dentifrice or lozenge. To insure coopera- 
tion of the patient, it would be desirable 
to use a more palatable solution, but, 
thus far, no tasteless quinine mixture has 
been found which would be suitable for 
a mouth rinse. 

This is a preliminary report. Many 
experiments with this combination of 
drugs are in progress and must be com- 
pleted before it can be recommended for 
widespread use. The final proof of the 
value of this or any mouth rinse, of 
course, can be established only by care- 
fully controlled, long term clinical 
studies. 
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ENAMEL HYPOPLASIA (CHRONOLOGIC ENAMEL 
APLASIA) IN RELATION TO SYSTEMIC DISEASE: 
A CHRONOLOGIC, MORPHOLOGIC AND 
ETIOLOGIC CLASSIFICATION 


(Continued from December 1941) 


‘By Bernarp G. Sarnat, M.D., D.D.S., M.S., and Isaac Scuour, Ph.D., D.DS., 
Chicago, Il. 


DISCUSSION 

A. General Incidence.—Enamel hypo- 
plasia is found in approximately 5 per 
cent of the school children of Chicago, 
according to Carl Greenwald of the Chi- 
cago Board of ~Health (1938). Re- 
ports'® ?” from several European districts 
show that the incidence varies from 5 
to 18 per cent. (Table 6.) 

B. Classification—The data found in 
this clinical investigation have suggested 
three principal classifications, according 
to: (1) chronology, (2) morphology, 
and (3) etiology. All classifications of 
enamel hypoplasia embody any or all of 
the preceding terms. Thus, that used by 
Ainsworth”’ is as follows: (1) syphilitic ; 
(2) infectious fever (or acute illness) ; 
(3) infancy, and (4) general hypoplasia. 
In his classification, syphilitic and in- 
fectious fevers are on an etiologic basis, 
while infancy and general hypoplasia 
are on a chronologic basis. 

1. Chronologic basis : Classification on 
a chronologic basis can be made in refer- 
ence to the particular growth period 
during which the disease process was 
present (Table 2, Fig. 2). 

(a) Prenatal period (approximately 4 
months in utero to birth). During the 
prenatal period, the fetus is usually well 
sheltered in its intra-uterine environ- 
ment, and formation and calcification of 
the teeth are good. The available litera- 
ture indicates that enamel hypoplasia 
has not been found frequently in this 
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period. Wolfe** found prenatal enamel 
aplasia in three cases of fetal rickets 
(Fig. 4), and Maxwell’s report’® includes 
one case. It is possible that examina- 
tion of necropsy material would reveal 
a higher incidence. Because of the ages 
of the patients at the time of our ex- 
amination, only a small percentage still 
retained their deciduous teeth, the only 
teeth that could have shown prenatal 
effects. 

(b) Neonatal period (birth to approx- 
imately 2 weeks). The change from in- 
tra-uterine to extra-uterine life is quite 
profound, many new processes being 
initiated during the neonatal period. 
This change is reflected in all the teeth 
forming and calcifying at the time. One 
of us (I. S.*°) has termed this the 
neonatal ring and found it to be present 
in 98 per cent of teeth studied. The 
neonatal ring is usually the earliest evi- 
dence of disturbance found in the tooth. 
If a metabolic disturbance during this 
period is severe enough, however, cer- 
tain enamel-forming cells will be affected 
and there will be a cessation of amelo- 
genesis. This would be a_ neonatal 
enamel aplasia and has been reported by 
Kronfeld and Schour™ (Fig. 5) and by 
Stein.”? 

(c) Infancy period (approximately 3 
weeks to 12 months). It is during the 
infancy period that two-thirds of the 
enamel hypoplasia is present (Fig. 3). 
This is a time of postnatal adjustment, 
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TABLE 4. 


COMPARISON OF APPROXIMATE TIME OF OCCURRENCE 
OF ENAMEL HYPOPLASIA AND OF SYSTEMIC DISEASE IN SIXTY PATIENTS 
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The approximate time of occurrence of enamel hypoplasia is indicated in black; of systemic 
disease in white. C, chickenpox. CO, convulsions. D, diarrhea. D, diphtheria. M, measles. 
P, pneumonia. §, scarlet fever. V, vomiting. W, whooping cough. A definite history of rickets 
was obtained in Cases 1-10. 
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when the infant leads a semidependent 
existence. During the period, resistance 
to disease is gradually decreased. This 
seems to be a critical period. 

Only in recent years have privileged 
children had the advantage of adequate 
dental care, and then only a limited 
number. Consequently, the deciduous 
teeth were not given the study and care 
that the permanent teeth received. Since 
reports of enamel hypoplasia were infre- 
quent in the first set of teeth, it had been 
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their permanent incisor and molar teeth 
were usually erupted and the deciduous 
molars were still present. In every in- 
stance in which the permanent teeth 
showed a lack of enamel formation dur- 
ing the early-infancy period, the disturb- 
ance was recorded in the deciduous teeth 
as well (Fig. 6). Hutchinson,® Zsig- 
mondy,'* Mellanby”* and others? 25 
were aware that the deciduous dentition 
could be affected. 

(d) Early childhood period (approxi- 


5.—AcE DistrisuTion oF Sixty Patients STUDIED WITH ENAMEL HypopLasiAa 


| 


| 


| 
Number of | | 
patients 2 | 7| 4 | 9 
} | | 
| 
Age—years 10) 11 | 12 | 13 | 14 
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TaBLe 6.—INcIDENCE oF ENAMEL Hypop.asiA IN CERTAIN European Districts AND CHICAGO 


Number of Number of Percentage of 
Investigator | Place Children | Children with Children with 
Examined | Hypoplasia Hypoplasia 
Berten (1893) | Region of Wurzbure| 3,347 | 246 Fuss 
Rose (1905) | German villages 19,683 3,527 17.9 
Rose and Wibom (1905) | Swedish villages | 1,690 86 5.1 
K. Kassowitz (1924) | Vienna | 1,743 | 168 9.65 
Ainsworth (1925) | England and Wales| 3,613 | 197 5.5 
Calteux (1934) | Great Luxemburg | —2,223_—s=| 188 6.45 
Greenwald (1937) | Chicago | 5,698 287 5.0 


generally believed that it did not occur. 
However, all patients with a disturbance 
recorded in the enamel of the permanent 
teeth for the early-infancy period un- 
doubtedly had a similar disturbance in 
the deciduous teeth forming and calci- 
fying at the time. This was found to be 
true in the three patients of the sixty 
studied who still retained some of the 
deciduous teeth. To further substantiate 
this, a group of children between 6 and 
g years of age were studied because 


mately 13 to 34 months). During this 
period, the permanent upper lateral in- 
cisor and first and second bicuspids be- 
gin to form and calcify (Figs. 8 and g). 
Although nearly one-third of the enamel 
aplasia is found in this period, most of 
it occurs before the twentieth month 
(Fig. 3), when the first bicuspids begin 
to form and calcify. 

(e) Late childhood period (approxi- 
mately 35 to 80 months). It is during 
this period that the permanent second 


| 
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molar begins to form and calcify. In 
only two out of sixty patients were the 
second molars affected (Figs. 10 and 
22). The incidence of enamel aplasia 
during this period was less than 2 per 
cent. Although the teeth will vary in 
time of formation and calcification, none 
is so irregular as the third molar. Conse- 
quently, this tooth would not serve as an 
accurate chronologic recorder. In no in- 
stance, however, was the third molar 
found to evidence enamel hypoplasia. 

2. Morphologic basis: The most com- 
mon method utilized in the past to de- 
scribe enamel hypoplasia has been based 
on morphology. Thus, Cavallaro (Table 
1) described four principal groups: (1) 
pitted (punctiform, calycine) ; (2) sul- 
cate; (3) faceted, and (4) cup-shaped 
(honeycombed). Preiswerk* likewise de- 
scribed teeth with undulations, lacunae, 
grooves and crescentic defects. Karnosh 
(Table 1) mentioned six common forms 
found in the anterior teeth: the honey- 
comb, sleeve-cuff, terrace, lobular, corn- 
kernel and corrugated form. Mellanby,”* 
in a study of extracted teeth, classified 
the condition of the surface enamel as 
slight hypoplasia, hypoplasia and severe 
hypoplasia. This was based on the ex- 
tensiveness of the areas of absent enamel. 
Zsigmondy* felt that terms like wavy 
enamel, honey-combed teeth, furrowed 
teeth and similar expressions were not 
suitable in every case. These and many 
other forms may occur, depending upon 
the time, duration and frequency of oc- 
currence of the systemic disease which 
affects the incremental layer of enamel- 
forming cells. Because of the difference 
in anatomy, teeth of the same dentition 
may show various patterns. This would 
necessitate further description. Berten’® 
fully appreciated the innumerable mor- 
phologic types of enamel hypoplasia. 

The need for a simple classification is 
apparent. From the study of patients 
(Figs. 12-16), extracted teeth and photo- 
graphs in the literature, a morphologic 
classification was developed (Fig. 26) 
which was applicable to practically all 


cases. Chronologic data are closely asso- 
ciated with the morphologic character- 
istics. The permanent upper central in- 
cisor was selected as the model because 
it is readily studied in the anterior part 
of the mouth, it is not abraded readily, 
the disturbances give a more uniform 
pattern and the enamel of this tooth is 
forming and calcifying from approxi- 
mately the third to the forty-eighth 
month. 

The unit of enamel structure is the 
enamel globule formed by the amelo- 
blast. Disturbances in enamel formation 
thus invoive the cessation of the activity 
of particular ameloblasts so that the re- 
sulting enamel rods are shorter than 
normal. The gross manifestation is seen 
as a pit. The extent of the pits is a 
reflection of the number of ameloblasts 
injured. In case of an acute systemic 
condition that is capable of injuring the 
ameloblasts active at the time, the re- 
sultant pitting will usually be confined 
to a narrow groove. If a single series of 
ameloblasts are injured uniformly, the 
defect will be continuously smooth; if 
not, it will be alternately pitted. 

In a chronic condition, a series of suc- 
cessive ameloblasts may be injured and 
the gross area involved will be corre- 
spondingly wider. It, likewise, may be 
pitted or continuously smooth. This 
chronic type has been called severe hypo- 
plasia, but it does not necessarily indi- 
cate the intensity of the systemic disease. 
It does, however, indicate the approxi- 
mate length of time of the disturbance. 

After termination of the systemic dis- 
turbance, the newly developed amelo- 
blasts begin to form enamel. If, however, 
there is a recurrence and the amelo- 
blasts are once again affected, a lack 
of enamel formation will ensue. In this 
manner, multiple zones of enamel aplasia 
can be seen clinically on the teeth. The 
term “compound” is applied when mul- 
tiple disturbances of a similar nature are 
present, such as two zones that are nar- 
row and pitted. The term “complex” 
is applied when multiple disturbances 
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of a dissimilar nature are present, such 
as one wide pitted area and one narrow 
smooth area (Fig. 26). Three, four or 
more periods of disturbed enamel forma- 
tion may occur. “Hypoplasia universalis,” 
in which there were eight periods of dis- 
turbed formation involving both the 
crown and the root, has been reported 
by Walkhoff.” 

3. Possible etiologic factors: Rickets. 
The patients gave a definite history of 
rickets, and it is probable that the enamel 
hypoplasia was associated with this con- 
dition. Rickets may have been an etio- 
logic factor in ten other patients. Of 
the nine patients who had convulsions, 
seven probably had rickets. This leaves 
two cases in which a convulsion, al- 
though the etiology is unknown, may 
have been a factor, and in three cases 
there was no chronologic correlation. 
Eliot et al.?* reported that 34 per cent 
of the children who had severe rickets 
had enamel hypoplasia. 

Hypoparathyroidism. In patients with 
severe hypoparathyroidism, the cessation 
of enamel formation in the growing 
teeth at that particular time is not an 
infrequent finding. In addition, convul- 
sions and the development of cataracts 
in the lens of the eye are also found. 
The hospital record, with an accurate 
medical history and laboratory tests, of 
a patient with hypoparathyroidism was 
available after this original study was 
completed. Examination of the patient’s 
teeth revealed enamel hypoplasia which 
corresponds to the period of illness. 

Fluorosis. In 1931, it was proved that 
if the fluorine content of drinking water 
was greater than 2 parts per million, the 
ameloblast would be so affected that the 
enamel formed would not be well cal- 
cified.2” When the fluorine content 
reached 8 parts per million, the amelo- 
blast was affected to such an extent that 
no enamel was formed. As far as could 
be determined, none of the patients 
studied were subjected to fluorine in- 
toxication. 

Congenital syphilis. The association of 


developmental defects of the teeth with 
congenital syphilis has been known at 
least since the time of Hutchinson.’ Re- 
cent studies®*° have pointed out the dif- 
ference in the effects in the deciduous 
and permanent teeth. The deciduous 
teeth which are active in apposition in 
the neonatal and early infancy periods 
show corresponding arrests in enamel 
formation. The permanent teeth which 
undergo morphodifferentiation at this 
time show disturbances in the form and 
size of the teeth (as established by the 
dentino-enamel junction) and not in the 
formation of enamel. 

Heredity. While a lack of formation 
of enamel on a hereditary basis has been 
reported,’ heredity could not be estab- 
lished as a factor in any of the sixty 
cases. However, in two families, three 
siblings were found to have enamel hypo- 
plasia, and in ten families, two siblings 
had the disturbance. One should be 
cautious in calling this a familial disease, 
although it is possible that these individ- 
uals were more susceptible. 

Hereditary enamel hypoplasia should 
be differentiated from hereditary opal- 
escence of dentin. Because of the im- 
perfect dentin, the enamel is frequently 
worn after eruption, and this effect of 
environment on enamel is mistakenly 
believed to be developmental. 

Exanthematous diseases. The exan- 
thematous diseases—scarlet fever, mea- 
sles, chickenpox and smallpox—have 
long been believed to be among the prin- 
cipal etiologic factors. Because the skin 
is affected in these diseases, and because 
the enamel-forming cells are derived 
from the skin, it was reasoned that the 
ameloblasts should be affected and that 
enamel formation should therefore be 
disturbed. In the sixty patients with 
chronologic enamel aplasia studied, in 
not a single instance could measles, scar- 
let fever, chickenpox or smallpox be in- 
criminated. Sulzberg** and Diamond and 
Weinmann reported similar findings. 
While it is possible that the exanthema- 
tous diseases may be an etiologic factor, 
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they are not so common a cause as was 
heretofore believed. These diseases, 
moreover, are more common after the 
third year, and particularly during the 
early school years. 

Other factors. Vitamin-A deficiency,° 
scurvy,* toxicity and the simultaneous 
occurrence of more than one disease’* 
have also been reported to be etiologic 
agents of enamel aplasia for the period 
of metabolic upset. In this report, none 
of these was found to be a factor. 

Idiopathic etiology. In the majority 
of the cases (51 per cent) of chronologic 
enamel aplasia studied, the etiology is 
still idiopathic. Two important points 
should be stressed at this time: 1. The 
histories were obtained a number of years 
after the systemic disturbance had oc- 
curred and no adequate medical records 
of the infancy and _ early-childhood 
periods were available. 2. The etiologic 
factor or factors may have been of a 
subclinical nature and were therefore 
not readily diagnosed. Harris’ mentions 
lines of arrested growth in the long bones 
for which no particular cause was found. 
He suggests the possibility of an un- 
recognized subclinical condition as the 
etiologic factor. The value of a careful 
medical study made during the infancy 
and early-childhood periods thus _be- 
comes apparent. Chronologic enamel 
aplasia appears to have no specific eti- 
ology. It is merely the reaction of a 
particular organ to some general disease 
process or processes and acts as a per- 
manent chronologic recorder. Any con- 
dition that is of sufficient constitutional 
severity to affect the growing cells of 
the body will likewise affect the enamel- 
forming cells. Zsigmondy* and Black" 
concurred in this belief. Black, therefore, 
disagreed with Hutchinson,* who, at one 
time, believed this condition to be pathog- 
nomonic for congenital syphilis. 

C. Terminology. — Zsigmondy™ re- 
jected the terms “atrophy” and “erosion,” 
and suggested “hypoplasia” as more 
suitable. This term has been in popular 
usage ever since. G. V. Black, however, 


expressed his dissatisfaction with the 
nomenclature of the dystrophies of en- 
amel. 


He was especially anxious to displace the 
terms “atrophy” and “hypoplasia.” 

In his last writing, he used the term “con- 
temporaneous accretional deformity,” but 
realized that this was too long. It seems best 
to retain the words “atrophy” and “hypo- 
plasia” until a satisfactory substitute can be 
found. 


The term “congenital enamel defects” 
should not be used because it is confined 
to a small number of cases that are pre- 
natal in origin. 

Of the above-mentioned terms, none is 
correctly descriptive of the pathologic 
process. During the developmental stage 
of the tooth, the functional ameloblasts 
are injured for a particular period of 
systemic disturbance. For the duration 
of this period, no enamel is formed. A 
lack of enamel formation on a patho- 
logic: basis should be termed “enamel 
aplasia.” The enamel aplasia occurs only 
during the time that the ameloblasts are 
non-functional. Thus, the term “chrono- 
logic enamel aplasia” is suggested for 
this pathologic dental condition. It may 
be defined as a lack of enamel formation 
at those incremental levels of the teeth 
(deciduous and permanent) that were 
forming during the time of a systemic 
disturbance. 

Hypoplasia has been applied to a num- 
ber of diverse dental conditions. Thus, 
dental hypoplasia, which means under- 
development of a tooth, should not be 
used for any of the specific dental tissues. 
Mellanby”® describes interglobular dentin 
(not well calcified) as being hypoplastic. 
Hypoplasia of the dentin is actually of 
rare occurrence. Others denote the peri- 
kymata (termination of the incremental 
layers of enamel at the surface) as a 
“mild” form of hypoplasia. And then 
there is a localized form of hypoplasia 
(Turner teeth) which is frequently found 
in a bicuspid as a result of an infection 
of a deciduous molar, or, in other teeth, 
as a result of trauma during the develop- 
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mental period. None of these is being 
considered in this report. 

D. Diagnostic Procedure.—The use of 
the term “enamel hypoplasia” or “chron- 
ologic enamel aplasia” alone is not suffi- 
cient. On the basis of the teeth involved, 
the condition may be classified as to 
whether it is in the prenatal, neonatal, 
infancy or childhood period. In addition, 
the approximate time and duration of 
the disturbance can be identified in terms 
of months, such as “6 to 30 months 
(chronic)” or “twenty-fourth month 
(acute).” Lastly, an attempt should be 
made to classify chronologic enamel 
aplasia on an etiologic basis. 

Figure 13 shows the dental condition 
of a patient who had rickets during the 
infancy period. Analysis indicates the 
following diagnosis of chronologic enamel 
aplasia: 1. Chronology: Infancy period 
(approximately 3-12 months). 2. Morph- 
ology : Chronic single pitted. 3. Etiology : 
Rickets. 

E. Medical and Dental Considerations 
in Relation to Diagnosis. 1. Medical: The 
record on the teeth of the time of occur- 
rence of the systemic disturbance is the 
same regardless of when the patient is 
seen. However, the age at which the 
teeth of the patient are examined is 
significant if the diagnosis of a chronic 
disease is made early enough that ade- 
quate therapy may be administered. In 
unerupted teeth, a diagnosis of enamel 
defects may be made by use of the 
roentgenogram** ** (Fig. 17). With this 
and the possible roentgenographic find- 
ings in the long bones, a diagnosis of 
a subclinical disease, which might have 
been missed, may be made. Since the 
majority of cases are idiopathic in origin, 
close medical study at this time might 
reveal metabolic disturbances of infancy 
which are unknown today. If, for ex- 
ample, a diagnosis of rickets is made, 
adequate therapy may be administered. 
Eliot et al.”* believe that antirachitic 
therapy in infancy reduces the incidence 
of enamel hypoplasia. 

In addition, the 


teeth should be 


studied carefully if they are already 
erupted, because the approximate time 
of onset and the duration of the disease 
process can be determined. The exami- 
nation of the teeth has been generally 
neglected in routine medical analyses. 
Valuable information, which is perma- 
nently recorded, is available if we will 
only utilize it. 

Thus, approximately five of every 100 
school children in the City of Chicago 
have chronologic enamel aplasia. At best, 
in only a smal! number of the cases can 
the cause be determined at the present 
time. The fact that such a large number 
of children show in their teeth the symp- 
toms of a systemic disease process which 
is unknown today makes this a public- 
health problem deserving of more criti- 
cal and concerted attention. 

2. Dental: The duration and time of 
occurrence of chronologic enamel aplasia 
determine the amount and particular 
portion of tooth surface and the number 
of teeth involved. An acute disease will 
usually affect the teeth less than a 
chronic or recurrent condition of upset 
metabolism. In the latter case, certain 
problems pertaining to caries, malocclu- 
sion and esthetics may arise after the 
eruption of the teeth. 


(a) Caries. The incidence of caries is ap- 
parently not greater than in non-hypoplastic 
teeth. It is more dependent on the individual 
susceptibility. Moreover, patients are seen in 
whom caries is prevalent in the non-hypo- 
plastic rather than the hypoplastic teeth. 
McCall and Krasnow*® conclude, “Hypo- 
plastic enamel of the permanent teeth is no 
more subject to caries than normal enamel 
unless structural defects are severe.” In 
fluorosis, the teeth are less susceptible to 
caries.2® However, Eliot?® and others!” be- 
lieve the caries incidence to be above normal 
in hypoplastic teeth. 

(b) Malocclusion. A number of the pa- 
tients had malocclusion. With the extraction 
of teeth, particularly the permanent molars, 
and increased difficulty in maintaining the 
deciduous molars, the arch is disrupted. A 
shifting of teeth is not uncommon. There is 
also difficulty in maintaining contact areas, 
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particularly in the chronic enamel aplasia, 
because of the lack of enamel. All of this 
might be contributory to malocclusion. 
Brodie** mentions growth disturbances as 
possible etiologic factors in malocclusion. In 
these cases of enamel hypoplasia, a disturb- 
ance of bone formation may have occurred 
at the time that the ameloblasts were af- 
fected. 

(c) Esthetics. This has been discussed 
previously. It should be pointed out that the 
chronic and the multiple-acute types of 
enamel aplasia are the least appealing (Figs. 
11, 13, 16, 23-25). It is these types which 
proved to be most unsightly and which led 
the patient to develop various means to keep 
these teeth hidden. As a child, the patient 
is taunted by his playmates. During ado- 
lescence, this is no aid to an already dis- 
turbed period. Thus, a permanent manifes- 
tation of a disease of previous years may 
play a réle in initiating or complicating 
psychologic disturbances. 


SUMMARY AND CONCLUSIONS 


1. This clinical investigation is based 
on a dental analysis of sixty non-luetic 
patients with enamel hypoplasia. These 
were selected from a group of more than 
1,000 persons. In addition, a medical 
history stressing the infancy and child- 
hood periods was obtained from each 
patient. More than 300 extracted teeth 
with enamel hypoplasia were studied 
grossly. 

2. Enamel hypoplasia is a dental 
manifestation of a constitutional disturb- 
ance which affects the enamel increments 
of the deciduous and permanent teeth 
forming during the disease period, and 
indelibly indicates the time of occurrence 
and duration. This record, which is com- 
parable to the lines of arrested growth 
in long bones, can be readily studied on 
bases roentgenographic, clinical and 
histologic. 

3. The term “chronologic enamel 
aplasia” is suggested as preferable to 
“enamel hypoplasia” because it denotes a 
lack of enamel formation in regard to 
a period of time. 

4. A chronologic analysis showed that 


two-thirds of the enamel hypoplasia 
(chronologic enamel aplasia) occurred 
during the infancy period (birth approxi- 
mately to end of first year), about one- 
third during the early-childhood period 
(approximately 13 to 34 months) and 
less than 2 per cent during the late-child- 
hood period (approximately 35 to 80 
months). 

5. The morphologic unit of aplastic 
defects of enamel is the enamel pit, 
which results from a cessation of amelo- 
blastic activity. A narrow zone of de- 
fective enamel indicates a disturbance of 
short duration (acute); a wide zone, a 
disturbance of long duration (chronic). 
The occurrence may be single or mul- 
tiple. Multiple zones of defective enamel 
represent a corresponding number of 
periods of upset metabolism. 

6. No specific etiology was found. Ex- 
anthematous diseases are not so frequent 
a cause of enamel hypoplasia (chron- 
ologic enamel aplasia) as was heretofore 
commonly believed. Possible etiologic 
factors are rickets, hypoparathyroidism 
and fluorosis, but hypoplasia cannot be 
predicted with any reliability even in the 
most severe forms of these diseases. In 
more than 50 per cent of the cases 
studied, no etiologic factors could be 
determined. 

7. Except in fluorosis, enamel hypo- 
plasia (chronologic enamel aplasia) is 
not restricted to certain geographic local- 
ities, but is as ubiquitous as is disease. 

8. Because of its high incidence (5 to 
18 per cent) and because not all the 
etiologic factors are known as yet, this 
public health problem necessitates fur- 
ther study. 

g. Chronclogic enamel aplasia may be 
classified on a chronologic, morphologic 
and etiologic basis. 
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EARLY TREATMENT OF FRACTURES OF 
THE MANDIBLE 


By V. H. Kazanyjian, M.D., D.M.D., and M. S. Strocx, D.M.D., Boston, Mass. 


IMPLICITY in management of 
fractures of the mandible is the 
keynote which we have stressed in 

earlier papers.’ ? It would be worth while 
to review the reasons why contrivances 
used in the reduction and immobilization 
of mandibular fractures must be simple 
in design and application. 

First, any loss of time in the reduction 
of the fracture increases tremendously 
the risk of infection. A delay in reduc- 
tion of even twenty-four hours, made 
necessary because of the time required 
in laboratory construction of a compli- 
cated splint, should, in the light of 
present-day experience, be avoided. The 
loss of more than twenty-four hours, as 
was frequently required for the construc- 
tion of cast or swaged splints after labor- 
ious impression taking, is an injustice 
to the patient when appliances of a 
simpler type are available. 

Secondly, fractures of the mandible 
are managed by oral surgeons and gen- 
eral surgeons, who often have had little 
experience with the complicated pros- 
theses. The necessity for additional men 
on the operating team is confusing. The 
need for dental cementing media com- 
plicates operating room technic and 
asepsis is often undependable. 

Thirdly, most of the splints used 
earlier caused the jaws to be separated 
and had the disadvantage of preventing 
a constant check on the occlusion. This 
is of importance, for the criterion of suc- 
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cessful management is a restoration of 
the occlusion to its earlier state. 

Fourthly, cost and availability of ma- 
terials are important especially in the 
clinic or during war. 

For its effectiveness, availability and 
ease of application, we add to the simple 
wire and elastic described in earlier 
papers’? the band and bar appliance 
which is particularly effective in more 
complicated fractures. This appliance 
has, over a period of years, become 
commonly known as the Kazanjian 
splint. 

In order to understand those cases in 
which one appliance should be selected 
over the others, it would be well to 
consider a classification of fractures of 
the mandible. One of us (V.H.K.), in 
his teachings, has divided fractures of 
the mandible into three classes : 

Class I. Those in which there are 
teeth in place on both sides of the line 
of fracture. 

Class II. Those in which teeth are in 
place on one side of the fracture. 

Class III. Edentulous cases (no teeth 
on either side of the fracture.) 

A consideration of the teeth in the 
upper jaw is also important in classify- 
ing fractures of the mandible, for it is 
on these teeth that we depend for im- 
mobilization. We shall discuss these 
classifications and attempt to evaluate 
the type of apparatus in use in each. 

The central theses from which plans 
for the reduction of the fractured man- 
dible evolve are as follows : 

1. The fragments must be alined and 
must support one another, reconstruct- 
ing the mandible to proper contour. 
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2. If the location of the fracture 
makes it impossible to hold one fragment 
against the other securely, the recon- 
structed mandible is held against the 
opposing jaw with the occlusal surfaces 
of the teeth serving as stops and guides 
to the original occlusion. 


CLASS I (FIGS. I, 2, 3 and 4) 


Under this classification fall all frac- 
tures in which there are one or more 
serviceable teeth on each side of the 
fracture. If there is no gap between the 
teeth (Fig. 1) and there are several teeth 


Fig. 1.—Class I; teeth on both sides of 
fracture. 


on each side of the fracture, the easiest 
and often the most practical means of 
immobilization is horizontal wiring. 
(Figs. 5, 6 and 7.) It is often feasible, 
when the patient is seen a few hours 
after the accident, to reduce and im- 
mobilize the fracture without moving 
the patient to the operating room. It is 
possible, with a few pieces of wire and 
a few instruments and without moving 
the patient out of bed, to pass a few 
wires, by the method which we have de- 
scribed as horizontal wiring,* to fix the 


fragments of the mandible against one 
another so that good occlusion is secured. 
Even if it is necessary to change this 
later on, if immediate immobilization 
can be obtained by so simple a method, 
we recommend its use. Later on, it may 
be necessary for purposes of appearance 
or hygiene to substitute instead a band 
and wire appliance such as the ortho- 
dontist uses for a retainer. This appliance 
can be constructed just as an orthodontic 
device is made, with bands fitted to the 
strategically placed teeth and a wire 
soldered to them. 

If there are serviceable teeth on each 


Fig. 2.—Class I; multiple bilateral fracture, 
with teeth on both sides of fracture. 


side of the fracture, but there is a gap 
between them (Figs. 2, 3 and 4), hori- 
zontal wiring will not be effective. How- 
ever, the orthodontic type of band and 
wire, if it can be promptly constructed, 
will have great value. This is the least 
bulky and most rigid appliance. It re- 
quires, however, the presence of a dental 
laboratory and impression material. This 
is most satisfactory in office practice, but 
occasionally the necessity for such equip- 
ment is apt to be the cause of delay in 
reduction of the fracture. For this type 
of problem, the band and bar that we are 
about to describe is particularly effective, 
and it makes possible immediate reduc- 
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tion, which cannot be too strongly ad- 
vised. It is possible, without delay, to 
apply this band and bar at the bedside. 
This appliance, in two or three sizes, can 
be carried as a part of every emergency 
kit. While it is less delicate than 
soldered bands made to fit the individual 


my \ 


Fig. 3.—Class I; teeth on both sides of frac- 
ture, but widely spaced. 


Fig. 4.—Class I, multiple fracture; teeth on 
both sides of fracture, with the intervening 
segment edentulous. 


tooth, its universal application is most 
convenient and, we believe, an important 
factor to consider. 

The Appliance——We have for many 
years used a ready made, so-called Angle 


band which hooks onto the crowns of 
the teeth by means of a nut and bolt. 
One of us (V.H.K.) has soldered to this 
a wire that served as an arch wire. In 
recent years, there have been made in 
quantity an assortment of these bands 
in various sizes with a bar attached to it 
as shown in Figure 8. This bar is made 
of a 12-gage (Brown and Sharp) an- 
nealed brass wire flattened to 19-gage 
(0.081 by 0.036). The arch wire is made 


Fig. 5.—Interdental 
for reduction. 


Fig. 6.—Interdental wiring effecting reduc- 
tion. 


of brass, for several reasons. Being mal- 
leable, it is possible, simply with the 
pressure of the thumb, to adapt it to the 
contour of the dental arch. It is, how- 
ever, sufficiently rigid not to give way un- 
der the traction of the attached wires or 
elastics. The flattened shape makes it 
readily adaptable to the contour of the 
teeth, yet increases its stability. This 
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flattened wire lies against the surfaces 
of the teeth, and single teeth standing 
alone are fastened to it by means of 
simple circumferential wire. It is also 
possible (Fig. 9) to wrap a simple wire 
button about the arch wire, using to 
advantage both methods of fixation. 
The method is particularly useful 
when teeth are missing in the upper 
jaw. A band and bar can be applied to 
the opposing jaw and the lower jaw sup- 


Fig. 8.—Band and bar applied. 


ported from it. Thus (Fig. 9), if one re- 
quires upward traction in the region of 
the bicuspid and there are no teeth in 
this area, a bar can be extended from 
the anterior teeth to the posterior and 
traction can be applied in the desired 
direction. To the brass wire, spurs can 
be readily soldered for the use of elastics 
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or wire ligatures. This is rarely neces- 
sary, however. 

This arch wire is particularly necessary 
in multiple fractures and in alveolar 
fractures in which several teeth become 
displaced. It also is of use when the 
teeth are so shaped that wires slip off. 
This occurs in old age through attrition 
or when one is dealing with deciduous 
teeth. 

Teeth involved with peridental disease 
present a problem which can sometimes 
be solved by the addition of the bar 
which supports the teeth and the inter- 
maxillary elastics. The bar has the ad- 
vantage of dividing among many teeth 
the force necessary for reducing or im- 
mobilizing the mandible. If considerable 


Fig. 9.—Band and bar, and intermaxillary 
elastics. 


force is put on a single tooth, this tooth, 
even though far removed from the line 
of fracture, may become elongated. If, 
however, such a tooth is attached to the 
arch wire and the arch wire gets support 
from several other isolated teeth, no 
damage will result. In an earlier paper,? 
one of us (M.S.S.) stated that “con- 
siderable harm may result if teeth are 
used which are unopposed by antagonis- 
tic teeth, for although this traction is 
gentle, it is continuous; and such force 
is tremendous enough so that teeth can 
be completely lifted from their sockets in 
twenty-four hours.” The use of this band 
and bar makes it possible to use elastic 
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force where there is no antagonism of 
the teeth. 

One of us (V.H.K.) has long advo- 
cated the principle that, in simple frac- 
ture of the mandible, it is not necessary 
to fix the mandible against the maxillae 
if a firm enough splint is used and if the 
fragments are made secure against one 
another. He has contended that the 
small amount of motion which must 
occur when the jaws are opened and 
closed is of benefit. 

However, when immobilization of one 
jaw against the other is decided on, it 
is not necessary to so fix the jaws that it 


Fig. 10.—Four strand wire completed and 
wrapped. 


is impossible for the mouth to be opened. 
On the contrary, it is only necessary to 
hold the jaw in occlusion without force. 
Sudden opening, as in yawning or sneez- 
ing, does no harm. 

During the first World War, many of 
the British wounded had to be trans- 
ferred across the English Channel for 
convalescent care. The channel crossing, 
which was usually rough, resulted in con- 
siderable nausea. It has been unofficially 
reported that several of the patients who 
crossed the channel with their jaws wired 


together were severely handicapped by 
this wiring, and instances have been re- 
lated of deaths resulting from the pa- 
tients’ aspirating vomitus. It was largely 
through the experience of others that 
the scheme of reducing the mandible to 
the proper alinement but not fixing it 
against the maxillae by means of a fixed 
wire was evolved by one of us. (V.H.K.) 
Instead, intermaxillary elastics were used. 
The advantages of this will be readily 
understood ; for if the jaws were wired 
together, the patient could not rid him- 
self of his vomitus. 

This treatment was described in a 


Fig. 11.—Wrapping strand. 


paper entitled “Traitement Précoce des 
Blessures de ia Face et de la Machoire.””* 

After the first World War, the use of 
elastics was pcpularized in our clinics. 
This method of treatment has tremend- 
ous significance at this time because of 
the national emergency. It is also signifi- 
cant at the present time because 
wounded are transported over long dis- 
tances and often by airplane. 

It would be well to appreciate the 
other advantages of intermaxillary elas- 
tics. Elastics are readily replaced without 
affecting the wiring or causing pain, and 
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frequent examination of the mouth is 
permitted. This allows one to remove the 
wiring at the earliest possible moment, 
eliminating the old standard term of 
fixation for long periods. It also allows 
frequent and thorough cleaning of the 
oral cavity. In case a general anesthetic 
has to be administered, elastics need not 
be applied until after the patient has 
recovered from postoperative nausea. If 
there has been great displacement and 
immediate immobilization has been de- 
layed because of complications (as in 
head injuries), the elastic will, by its 
constant though gentle force, reduce the 


Fig. 12.—Finishing wrapping movement so 
that no rough ends are left. 


fragments to proper alinement without 
trauma. In epileptics, who frequently 
fracture the mandible, the elastics are 
so quickly removed as to be of great 
value. Further, when the wiring needs 
to be modified, the elastic simplifies mat- 
ters a great deal. 

If there are teeth present on both sides 
of the fracture, but all of the upper 
teeth are missing, the band and bar ap- 
pliance is particularly effective. It alines 


the fragments and makes a unit of the 
mandible, so even though it is not neces- 
sary to immobilize the mandible against 
the maxillae, it is possible to immobilize 
these fragments so that the contour of 
the mandible is maintained. If traction 
needs to be applied to the mandible, it 
can be applied to the arch wire and thus 
be distributed without undue trauma to 
the whole mandible. The patient’s own 
denture, a headgear or bandages may 
be the fulcrum for which force is ap- 
plied to the broken mandible. The pres- 
ence or absence of soft tissue laceration 
and the types and location of the frac- 


Fig. 13.—Finished button. 


tures of the mandible may be deciding 
factors. 

If it is desirable for other reasons, such 
as fracture of the upper jaw, to fix the 
lower against the upper jaw, the band 
and bar can be readily used in conjunc- 
tion with brass buttons, or buttons can 
be used alone. (Fig. 9.) 

If there are teeth on both sides of a 
fracture of the mandible and most of the 
upper teeth remain, the problem can, if 
desired, be readily met by the simple 
appliance of wire buttons. (Figs. 10, 11, 
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12, 13.) We have described the method 
of attaching buttons to teeth for the im- 
mobilization of fractures of the man- 
dible.? This, the simplest method of fix- 
ing one jaw against the other, should be 
used primarily for that purpose. It is 
possible to manage a Class I problem 


Fig. 14.—Class II; fracture of neck of con- 
dyle, with no teeth distad from fracture. 


Fig. 15.—Class II; fracture of body, with 
no teeth distad from fracture. 


by fixing the mandible against the 
maxillae, but, we reiterate, we believe 
such fixation to be unnecessary. If the 


patient is irrational or unmanageable, it 
is sometimes necessary to fix the jaws 
temporarily even in Class I. Under such 
circumstances, the fracture is managed 
as a Class II problem. 


CLASS II 


In Class II, in which teeth are missing 
on one side of the fracture, it is neces- 
sary that the lower jaw be immobilized 
against the upper jaw. This may be done 
by means of buttons placed on both jaws 
and connected with either elastics or 
wire. Elastics are preferable for the rea- 
sons described above. With patients who 
tamper with the elastics, it sometimes is 
necessary to connect the buttons by wire. 

It is also possible to connect the jaws 
directly by means of twisted wires or by 
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Fig. 16.—Class III; edentulous case. 


means of loops, described elsewhere.* 
Orthodontic appliances can also be used. 

The directional plane of the fracture 
is of importance in determining whether 
the posterior fragment will be drawn 
upward by the muscles that close the 
mandible.” If the plane of fracture is 
such that displacement of the posterior 
fragment is not retarded by the anterior 
segment, as in Figure 9 at the angle of 
the mandible, the operator must determ- 
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ine how important it is that the frag- 
ments be alined in their original position 
and kept in that position. In some areas, 
it is not important that the fragments 
be restored to the original position. This 
is particularly true of the neck of the 
condyle and coronary processes. (Fig. 
14.) In these areas, we believe, much 
harm can be done by failing to recognize 
the fact that such cases do well if no 
radical procedures are attempted and the 
operator contents himself with simple 
immobilization. 

However, when the fracture extends 
farther forward into the body of the 
mandible and the posterior segment con- 
tains no teeth (Fig. 15), it is necessary 
that the posterior.fragments be sup- 
ported. This can be done by the 
“forked” or “Y” appliance which one of 
us (V.H.K.) has described.’ If such an 
appliance is used, it can be readily 
seen that the band and bar applied to the 
long fragment would enable the opera- 
tor to fix the mandible against the 
maxillae. 

In some cases, the use of the band and 
bar with the forked “Y,” if properly 
applied, makes it unnecessary to fix the 
mandible against the maxillae even 
though this classification is Class II. 

The band and bar appliance will not 
only be of help, but will be essential if 
many teeth are missing in the upper jaw, 
and the mandibular fracture is Class II. 
(Fig. 9.) 

In such cases, the absence of many up- 
per teeth will make it necessary to apply 
a band and bar to the upper jaw as well 
to facilitate intermaxillary traction. In 
relation to the foregoing, it should be 
remembered that traction applied be- 
tween two bars can be applied in any 
area and its force distributed throughout 
the entire arch. (Fig. 9.) 

The band and bar appliance makes it 
possible to apply traction by means of 
headgear or the patient’s own denture, 
if much traction appears necessary. 
Often, however, the band and bar ap- 


pliance combined with the forked “Y” 
is adequate and a simple type of head 
bandage is all that is needed. 


CLASS Hz 


It is not within the scope of this paper 
to describe fractures of the edentulous 
mandible. (Fig. 16.) Suffice it to say 
at this time that we have discarded all 
of our earlier methods and are using 
the direct approach for fractures with 
marked displacement. 


SUMMARY 


A simple appliance called the band 
and bar, with the wire button, makes it 
possible to immobilize the mandible 
quickly and readily and without the need 
of specially prepared appliances for the 
individual case. Although complicated 
comminuted fractures, which are com- 
mon among war wounds, require in- 
genuity and skill in the construction of 
appliances, a majority of all fractures 
can, we believe, be managed by such 
simple devices as we have shown in this 
and earlier papers. The advantages of 
such methods, especially in war time, will 
be readily understood. It is our belief 
that these appliances should be made up 
and be kept on hand in preparation for 
any emergency. 
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PALATAL ADDITION AS AN AID IN SPEECH, 
FUNCTION AND THE MAINTENANCE OF 
THE OCCLUSAL LEVEL IN ARTIFICIAL 

DENTURE CONSTRUCTION 


By Jack Smoxter, D.D.S., New York, N. Y. 


HERE are cases in which the max- 
"T itary arch is edentulous, with sev- 
eral teeth present in the anterior 
segment of the mandible and a lack of 
harmony existing between the upper and 
lower ridges. In its relationship to the 


set the upper artificial anterior teeth 
close enough to the lower to avoid a wide 
overjet. We also wish to maintain the 
anterior labial rim on the dentures for 
better adhesion. Abutting the upper 
artificial teeth against the ridge would 


Fig. 1.—Articulated casts, showing mandible in distal relationship to maxilla. 


maxillae, the mandible is in these -cases 
too far distally. These cases require full 
upper and partial lower dentures. 

This paper deals with cases in which 
there are no undercuts on the anterior 
part of the upper jaw and alveolectomy 
is not indicated. In these cases, if an 
alveolectomy were performed, we would 
encroach dangerously upon the anterior 
palatine foramen and we would be un- 
able to remove sufficient buccal plate to 
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not improve the completed cases, but 
would only destroy the adhesive qualities 
of the upper denture. Esthetic require- 
ments would not permit reduction in the 
size of the maxillae. In the normal set- 
up, the positioning of the upper artificial 
anterior teeth in relation to the lower 
would be such that, in order to secure 
proper lip contour and:a pleasing facial 
expression, the overjet would be so great 
as to impair normal speech. 
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In order to overcome this handicap, 
we proceeded as indicated in the follow- 
ing case : 

G. F., a man, aged 30, came in for a 
full upper and partial lower denture. In 
the mandibular arch, the mandibular 
right and left third molars and four an- 
terior teeth, from the mandibular right 
incisor to the mandibular left canine, 
were present. The mandible was in distal 
relationship to the maxillae. (Fig. 1.) 

The patient was a professional enter- 
tainer, and careful enunciation was 
therefore demanded by his work. 

Impressions and bites were taken and 
the teeth set up on well-adapted base 


height was sufficient to engage the lower 
teeth when the jaws were closed. 

The upper and lower baseplates were 
sprinkled with adhesive powder. The 
wax roll was softened with a waxing 
torch and the upper and lower base- 
plates, with teeth set up, were placed in 
the mouth. The patient was instructed 
to close in centric position and the wax 
was chilled. Indentations of the lower 
teeth appeared in the upper wax roll. 
The wax was cut down to about one- 
half of its height, and acted as a base. 

A roll of soft yellow beeswax was at- 
tached to the pink wax, following the 
outline of the latter, which provided 


Fig. 2.—Teeth set up, showing overjet in anterior region. 


plates. In the set-up, which was esthetic- 
ally the best for the case, an overjet of 
about 4-5 mm. was present in the an- 
terior region, and this hindered the pa- 
tient in the enunciation of the sibilants 
and similar dental sounds. (Fig. 2.) To 
correct this deficiency, we improvised 
the following technic. 

A roll of hard pink baseplate wax 
about 5 mm. wide was softened and 
attached from the bicuspid area on the 
left side to the bicuspid area on the right 
side of the maxillary baseplate, 2-3 mm. 
lingually from the anterior teeth. The 


sufficient height to engage the lower 
teeth on closing the mouth. The yellow 
beeswax was thoroughly softened and the 
jaws were closed again in centric posi- 
tion. The upper baseplate was chilled 
and removed. The wax was trimmed so 
that the bases of the indentations re- 
mained ; the yellow wax was softened by 
flaming, and the bite was checked on 
closing. The patient was instructed to 
move the jaws in lateral and protrusive 
movements and any excess wax which 
might impede the excursions of the man- 
dible was trimmed away. 
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The wax was flamed and softened on 
its surface, except where the identations 
of the teeth appeared, and the patient 
was instructed to close the jaws again 
and was asked to pronounce the word 
“Denver” forcefully and loudly five or 
six times. The word “lolling” was re- 
peated in the same manner. (It is im- 
portant to impress upon the patient 
that the accent should be upon the first 
syllable of each word, as the tongue is 
thereby utilized in molding the anterior 
palatal portion to provide proper tongue 
room. ) 


Fig. 3.—Dentures in mouth, showing over- 
jet in anterior region. 


This process was repeated several 
times by alternately softening the wax 
and pronouncing the words “Denver” 
and “lolling,” trimming the wax where 
excess appeared and chilling. 

This accomplished, the patient was in- 
structed to pronounce such words as 
“dentist,” “sixty-six” and “seventy- 
seven,” several times. Any air escape- 
ment spaces were closed with a little yel- 
low wax. If these spaces are left open, 


the so-called hissing “S” sounds are pro- 
duced. 

The anterior palatal area was scraped 
about 1 mm. over all and a coat of black 
carding wax was applied to the surface. 
This wax was softened and the patient 
was asked to close and move the teeth 
in lateral and protrusive movements and 
to pronounce forcefully each word of 
the following list, five or six times: 
Denver, lolling, dentist, sixty-six, seven- 
ty-seven. 

Now the pronounciation, the bite and 
working movements were checked to 
ascertain whether there was interference 
in mandibular excursions or any air 


Fig. 4.—Intra-oral view of dentures, show- 
ing articulation of lower teeth with palatal 
addition. 


escapement spaces. As a final test, the 
patient was asked to recite, “She sells sea 
shells at the sea shore.” Necessary cor- 
rections were made and the denture 
was vulcanized and finished. 

These dentures were completed in one 
of the new acrylic resins. 

The completed dentures were inserted 
in June 1940. To date, there is no im- 
pediment in speech and no interference 
in mastication. It may be necessary to 
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adjust the bite on the palatal indenta- 
tions of the upper denture very slightly. 
This should be done judiciously. We 
also consider it advisable to complete 
the denture and to make the palatal ad- 
dition by a process of double vulcaniza- 
tion. 


SUMMARY 


The palatal addition, which is con- 
structed lingually to the upper anterior 
teeth, has the following advantages : 


Fig. 5.—Completed denture, showing form, 
position and character of palatal addition. 


1. It maintains a labial rim on ar- 
tificial maxillary dentures, thereby giving 
to the patient a more stable denture 
with better adhesion. 

2. It establishes the proper physical 
conditions for the enunciation of the 
sibilants and dental sounds. 

3. It prevents the mandibular teeth 


from growing beyond the occlusal level 
and thus tends to maintain the health of 
the bone structure supporting the lower 
anterior teeth. 

4. It provides additional masticatory 
areas. 

5. It aids in the establishment of 
harmony and esthetic values. 


Fig. 6.—Completed case. 
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DENTAL CARIES 


By J. J. Reep, D.D.S., Beloit, Wis. 


HE only means by which caries has 
been controlled is diet. To demon- 
strate the pathologic picture, it is 
then necessary to show the relationship 
between diet and dental caries. Health 
is controlled by the diet, and dietetic 
errors lead to a functional pathologic 
state that impairs salivary digestion of 
starch. It is essential that the diet be 
adequate and that it be sufficiently 
alkaline in reaction to assure a normal 
acid-base balance. The diet may be lack- 
ing in other essentials, but this one thing 
is imperative: a slight excess alkalinity 
in the diet can be overlooked, but any 
excess acidity cannot be tolerated. Caries 
may be found in border-line health, and 
any plus metabolism is to be avoided. 
Charts listing acid-forming and alkali- 
forming foods, which can be found in 
the literature, are necessary to a knowl- 
edge of diets to correct faulty metabo- 
lism. 
Normal metabolism has reference to 
the state of health in which all organic 
secretions are normal. A plus metabolism 
is to be avoided in any attempt at con- 
trol of caries. The metabolism is con- 
trolled by the diet. Excess acid forming 
foods cause a plus metabolism, or aci- 
dosis, and excess alkaline forming foods 
cause a minus metabolism, or alkalosis. 
Various methods have been devised to 
determine the basal metabolism or state 
of health. These methods are compli- 
cated. A chart’ has been developed in- 
dicating, with height, weight and age 
data, the metabolism and physical fitness 
of school children up to the age of 18, 
and these determinations would suggest 
the dietetic treatment necessary to correct 
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faulty metabolism for health and caries 
control. The chart is accurate and fills 
the need of the dentist as regards diag- 
nosis. With the aid of this chart, the 
dentist can plot the caries average as it 
relates to age and metabolism data 
much needed in the study of caries 
etiology. The cavities should also be 
charted, as to the two classes. 

The local cause of caries is carbohy- 
drate fermentation. The two carbo- 
hydrates are starch and sugar. The 
starches are insoluble, and insolubility is 
necessary for lodgment of starches on 
the enamel, which precedes and locates 
the lactobacillus colony. G. V. Black 
used the terms “bacteria and decay.” 
The bacterial colony is in immediate 
contact with the enamel, and any acids 
formed will react instantly to decalcify 
the enamel. There is a theory that the 
saliva and its buffers can dilute and 
neutralize these acids. When we realize 
that (1) the acids are nascent, (2) the 
calcium is greedy for acids, (3) this 
reaction is almost instant and (4) the 
plaque is a protection for the colony, it 
would seem that this idea is not tenable 
and therefore cannot be generally ac- 
cepted. Also, it has been suggested that 
the mouth can be cleared of starch by 
the action of ptyalin. Any starch lodging 
in the mouth becomes fermented and is 
so acid that its presence would inhibit or 
destroy ptyalin activity, and thus caries, 
which is enamel decalcification, would 
result. The only assurance of immunity 
to caries then is by non-defective enamel 
in a perfect state, and prevention of 
starch lodgment. 

It is evident then that any starch 
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lodged in the mouth will be fermented 
by the lactobacilli. If this were not true, 
the insoluble starch lodged in the mouth 
would be a menace to health, as the 
tongue and mucous membranes of the 
mouth would be coated constantly with 
the insoluble starch débris. It is evident 
that starch will lodge in defects of the 
enamel, such as pits and fissures, and 
caries will ensue. There cannot then be 
any immunity to caries in the pit and 
fissure enamel defects. Hyatt has taught 
this. G. V. Black found that the pres- 
ence of a loose band on a tooth crown 
that could harbor starch would induce 
decay even in an immune mouth. This 
class of cavities (pit and fissure), how- 
ever, is of less concern because they are 
few (about 20 per cent) and because of 
their accessibility in filling operations. 

The smooth surface cavities are the 
proximal and the cervical. It was shown 
that, in defective enamel, there is no 
immunity, as the lodgment of starch 
could not be prevented, and that any 
lodgment of starch would surely result 
in decay. But, with the proximal and 
cervical cavities, there ‘is immunity, as 
lodgment of starch, which causes these 
cavities, can be prevented. 

The only means of caries control has 
been by diet. A correct diet will maintain 
a normal acid-base balance, on which 
health depends; for, in health, the sal- 
ivary secretions are normal, and it is 
essential that salivary digestion be nor- 
mal to prevent the lodgment of starch, 
which causes proximal and cervical cav- 
ities. 

Diet controls the alkali reserve of 
the body. An excess of acid-forming 
food will deplete the alkali reserve. 
These reserves are the carbonates of 
calcium, magnesium, sodium and po- 
tassium. The function of the alkali 
reserve of the blood plasma is to unite 
with, and transport, the carbon dioxide 
(formed in metabolism) to the lungs, to 
be there thrown off and eliminated. Cal- 


cium, one of the most important of the 
reserves, is stored in the bones, to be 
drawn on in order to keep the blood 
plasma normal, as the alkali reserve of 
the blood plasma must be maintained at 
an adequate level for health. Recently, 
there has appeared in both medical and 
dental literature the idea of “that mys- 
terious thing known as resistance.” The 
carbon dioxide control by normal alkali 
reserve may be the answer. The carbon 
dioxide retention is evidently the cause 
of the plus metabolism, with its train of 
diseases, commencing with inflammation. 
This shows the importance of a balanced 
diet, to resist or prevent disease by a nor- 
mal alkali reserve of the body. An excess 
of acid-forming food will deplete the 
body reserve, and thus the blood reserve 
may not be adequate to clear the active 
salivary gland tissues of carbon dioxide, 
which will be retained in the gland tis- 
sues and saturate the saliva and cause it 
to be acid. The carbon dioxide retention 
is the only means by which the salivary 
secretion can result in acidity. 

In active metabolism, oxygen is neces- 
sarily used as in salivary secretion, and 
the byproduct is carbon dioxide, which 
must be promptly removed from the 
active gland tissues by the blood plasma 
reserves, as carbon dioxide retention in 
the gland tissue will cause asphyxia or 
paralysis of these gland tissues, resulting 
in hyperemia. In this condition, the cells 
and capillaries lose their tone and stasis 
results, with a lack of oxygen for the 
secreting cells. This congested condition 
of the salivary gland tissues and the con- 
sequent carbon dioxide retention will 
cause the saliva to be saturated with 
carbon dioxide and will result in an 
acidity of the saliva that will inhibit its 
enzyme action to digest starch and cause 
lodgment of starch of caries. The car- 
bon dioxide is the cause of acidity of 
the saliva and, the saliva being the 
medium of the ptyalin, this high pH of 
the saliva will inhibit its action and pre- 
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vent starch digestion. This inhibition of 
the ptyalin activity evidently occurs in 
the secreting gland before the saliva is 
discharged into the mouth. 

This discussion pertains to plus metab- 
olism only, which is an acidosis, and is 
defined as an excess of acid in the sys- 
tem, also as an acid intoxication. This 
acidity occurs in secretions owing to de- 
pletion of reserves, and the intoxication 
is the asphyxia effect of carbon dioxide 
retention in the secreting gland cells and 
capillaries. This asphyxia effect can be 
applied to the salivary glands in par- 
ticular, and mostly to the parotid gland 
that furnishes the saliva with its enzyme 
for mastication. The other salivary 
glands for the most part supply the 
mucus for deglutition. 

Enzymes have narrow limits for their 
optimum activity. McClendon? gives 
ptyalin an optimum activity at pH 7, 
with its lower limit, from an unpublished 
authority, at pH 6.8, a condition two 
times as acid as pH 7. The carbon di- 
oxide content of the saliva gives it its 
pH value. When the saliva pH limit ex- 
ceeds the optimum limit for ptyalin 
activity, the enzyme will be inhibited in 
its action or be destroyed and the fail- 
ure of starch digestion ensuing will re- 
sult in lodgment of starch on the enamel 
and subsequent caries. 

Gingivitis creates the opportunity for 
the lodgment of starch in both proximal 
and cervical cavities. The normal gum 
tissues have firmness and tonicity, and 
the gingiva in health completely fills the 
proximal space. In gingivitis, the gin- 
gival apex becomes rounded by the in- 
flammatory swelling and recedes and 
leaves a small space that offers the op- 
portunity for the proximal lodgment of 
starch. The cervical lodgment of starch 
is below the small ridge of gum border 
at the neck of the tooth, the ridge also 
being due to the swelling of gingivitis. 

The mastication of wheat flour prod- 
ucts, such as bread, catises a suspension 
of the fine particles of the starch in the 


saliva. These suspended starch particles 
are in immediate contact with the ptyalin 
in the saliva, and it is at that time that 
silted starch particles are quickly and 
efficiently digested by a normal saliva to 
dextrin and maltose, which are soluble 
sugars. Thus, the lodgment of starch is 
prevented and proximal and cervical de- 
cay does not occur. An illustration of the 
efficiency of ptyalin digestion is shown 
by the following physiologic laboratory 
test: Saliva is added to a solution of 
starch in a test tube, and the tube is 
shaken. The opaque starch solution will 
be cleared in about four seconds owing 
to the starch digestion by the action of 
the ptyalin of the added saliva. Evi- 
dently, the silted starch in the saliva dur- 
ing mastication would be as quickly di- 
gested. When the starch digestion fails, 
owing to the presence of the acid saliva, 
the suspended starch is deposited from 
the saliva where there is an opportunity 
for the -lodgment of starch of smooth 
surface decay. The starch is a deposit 
out of the saliva of the suspended starch 
particles and the mass is of loose con- 
struction, favoring fermentation. The 
smooth surface cavities may be found in 
border-line health and with a_ plus 
metabolism only. 

There is a relationship between diet 
and dental caries, and the etiology of ca- 
ries is determined by tracing the patho- 
logic steps between cause and result. First, 
there is the inadequate and unbalanced 
diet and, second, the effect of an excess 
acid forming diet in the way of an inade- 
quate alkali reserve of the blood plasma 
to transport carbon dioxide. Third, the 
carbon dioxide retention results in acid- 
ity of the saliva. Fourth, the inhibiting 
effect of the acid saliva on the digestion 
of starch by the salivary digestive enzymes 
results in the lodgment of starch, the 
local cause of caries. Any lodgment of 
starch on the enamel will result in bac- 
terial fermentation, and the resultant 
acids will decalcify the enamel. 

The two factors in the diet controlling 
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caries are its adequacy and its balance, 
and the balance is the one that is essen- 
tial. The diet may not be adequate, but 
it must be balanced to avoid a plus 
metabolism and the attendant inflam- 
mation. 

Sugar is a great contributing factor in 
dental caries. The insoluble starch can 
lodge and localize the bacterial colony. 
Sugar in solution cannot lodge to cause 
a cavity, but it can be used by the bac- 
terial colony in increasing acid produc- 
tion, with a more rapid and destructive 
effect. Any opportunity for a lodgment 
of starch on the enamel will be seized, 
with development of a bacterial colony 
and consequent enamel decalcification. 
The sugar solution’needs only to be used 
in the bacterial set-up. 

Jay has found that, at times, liberal 
use of sugar does not cause decay, which 
shows that the mouth may be immune 
to starch decay, as the result of the pres- 
ence of perfect enamel and a balanced 
diet. It also shows that sugar is not a 
factor in caries unless there is active 
starch decay. A sugar solution cannot 
lodge on the tooth surfaces, but the 
sugar in the decalcifying diet is lodged 
on the tooth by combining with the 
starch. This form of decay is rare, and 
only of interest to demonstrate the sugar 
decay phenomenon. Oatmeal without 
sugar is good food, but, with a liberal 
amount of sugar, it makes a good cul- 
ture medium for the lactobacilli. Starch 
decay is related to the number of the 
cavities, but sugar is related to the rapid- 
ity and amount of destruction of the 
teeth. Starch decay is a slow process, 
but the addition of sugar makes it ram- 
pant caries. In this way, sugar may be 
responsible for a large percentage of 
caries activity. Starch is taken at nearly 
all meals, but sugar is taken less fre- 
quently. 

Decalcification occurring in the mouths 
of children under 3 years of age is 
mostly due to a predominant sweet diet. 


Destruction of the “baby” teeth may be 
caused by a refined starch and sugar 
combination or use of a sugar “pap” to 
quiet a crying baby and to induce sleep. 
The child may go to sleep with the sugar 
pap resting between the upper and lower 
incisors, and even the incisal edges will 
be destroyed by the rapid form of caries 
initiated. The spoon-fed refined starch 
and sugar combination has a similar ef- 
fect. The child has not yet learned to 
clear the mouth of food remnants and 
the sticky food will destroy the enamel 
on all surfaces. 

The cause of inflammation is injury 
to the tissues resulting from carbon di- 
oxide retention. It is described as a 
paralysis of the cells and capillaries. This 
paralysis is the result of carbon dioxide 
asphyxia or an intoxication due to car- 
bon dioxide retention. Such retention 
cannot occur in a minus metabolism as 
it is due to deficiency of carbon dioxide 
instead of an excess. 

If inflammation is found only with 
a plus metabolism, there could be no 
smooth surface cavities with a minus 
metabolism, because gingivitis is neces- 
sary to create the space for the lodgment 
of starch. There could then be no smooth 
surface decay with a minus metabolism, 
and an excess alkali forming food in the 
diet would need no consideration as re- 
gards caries and the active caries found 
with this metabolism would be due to 
defects of the enamel. 

Prophylaxis has fallen short of expec- 
tations. The basis for prophylaxis was 
the saying of J. Leon Williams, “A clean 
tooth cannot decay.” This is true, but 
ordinary care with the use of the tooth- 
brush will not remove all of the starch. 
Perfect enamel with no defects and teeth 
with normal gingivae, without recession, 
are immune to caries. This is a natural 
immunity and may be the inherited im- 
munity that has been thought to exist. 
The design of the tooth forms and of 
the gingivae to prevent starch lodgment 
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is remarkable. It would be safe to say 
that gingivitis is the cause of 80 per cent 
of caries (the smooth surface cavities). 
Prevention of proximal caries was re- 
ported by Trim Houston.* As dentist to 
an institution, he cared for the teeth of 
128 children from 6 to 18 years of age. 
There occurred only two proximal cav- 
ities. The teeth were brushed three times 
a day with salt and water. The diet was 
not stressed and he gave the credit to 
the salt and brushing. This treatment 
evidently prevented recession of the gin- 
givae. It is an easy matter to brush the 


teeth and neglect brushing the gums. 
The gum tissue is normally firm, but it 
needs energetic brushing. The dentist 
should see that all gingivae are normal 
in order to prevent occurrence of smooth 
surface cavities. 
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EVALUATION OF DIAGNOSIS IN ORAL SURGERY: 
REPORT OF CASES 


By Mattruew Lozier,* B.S., D.D.S., New York, N. Y. 


ETERMINATION of the true 
D nature of disease and strict avoid- 

ance of treating obscure condi- 
tions empirically should at all times be 
the principal aim of the careful practi- 
tioner. 

Most of us, from time to time, en- 
counter a patient with confusing and 
somewhat unusual symptoms. That is 
the occasion when one must exercise ut- 
most judgment, proceeding cautiously 
and slowly, until a definite diagnosis has 
been established. 

Two cases seen recently are here cited. 


Case 1.—History—A man, aged 45, of 
fairly good physical appearance and a mer- 
chant by trade, about three days prior to his 
visit suddenly developed a lancinating pain 
in the molar region of the left lower jaw. 
In addition to the pain, he had also noticed, 
on getting up next morning, considerable 


*Formerly instructor in oral surgery, New 
York Post-Graduate Medical School and Hos- 
pital. : 
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swelling under the jaw. This was followed 
by tenderness in the floor of the mouth and 
upraising of the tongue, together with some 
discomfort in swallowing and difficulty in 
speaking. 

After being treated by his family phy- 
sician, he was referred for consultation to 
a local oral surgeon. The latter diagnosed 
the condition as a Ludwig’s angina and 
advised the patient to be hospitalized im- 
mediately. Instead of going to the hospital 
as directed, the now terrified patient re- 
turned to his physician, who in turn sent him 
to us. 

Examination.—Extra-oral examination re- 
vealed a pronounced localized submental 
lymphadenitis, but with apparently no other 
extra-oral involvement. Intra-oral examina- 
tion disclosed a slightly upraised, coated 
tongue and pronouncedly enlarged, tender, 
inflamed digastric muscles, covered with a 
whitish membrane. All these conditions 
were more pronounced on the left side. The 
condition of the buccal tissues appeared to 
be entirely negative; and all the teeth, ex- 
cept the lower left first and second molars, 
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which were somewhat tender to percussion, 
were found to be normal. There was no 
trismus. 

A detailed roentgenographic examination 
revealed no evidence of pathosis anywhere 
in the jaw, except the above-mentioned teeth, 
where a considerable rarefied periapical area 
could be observed. An occlusal roentgeno- 
graphic view of the lower jaw displayed 
clearly the indurated soft tissues under the 
tongue. (Figs. 1 and 2.) 

The patient was in considerable pain and 
articulated with difficulty, possibly because 
of the abnormal position of the tongue. 


Fig. 1.—Infected lower left first and second 
molars. 


Fig. 2.—View of floor of mouth. 


Temperature, pulse rate, blood pressure and 
respiration rate, however, were only slightly 
above normal. 

Treatment and Course.—In spite of the 
fact that some of the symptoms closely re- 
sembled the syndrome of Ludwig’s angina, 
we c~ld not quite agree with the diagnosis. 
It was therefore decided to desist, at least 
for the time being, from surgical interfer- 
ence, and to follow a course of watchful 
waiting and observation. The family phy- 
sician’s cooperation was enlisted in looking 


after the general condition, diet, sedation 
and administration of sulfathiazole. Com- 
plete rest was ordered with hourly hot 
saline irrigations and intermittent external 
cold applications. 

On the third day of this régime, during 
which the patient was carefully observed, 
we noted, though not without some difficulty, 
principally because of the highly raised 
digastric muscle, a droplet of what appeared 
to be pus in the floor of the mouth at the 
base of the left digastric muscle and in the 
region of the second molar. 


Fig. 3.—Upper left cuspid with periapical 
rarefaction. 


Fig. 4.—Left maxilla with probe in position. 


Deciding to explore farther the newly 
discovered condition, we were able, with 
comparatively little difficulty, to enter, with 
the aid of a small-gage curved blunt probe, 
a small opening in the lingual alveolar plate, 
which led through the entire thickness of 
the bone. 

An increased degree of drainage was 
noted within the next few hours, after which 
all distressing symptoms began to gradually 
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subside. Within less than a week, we were 
able to remove both of the affected teeth, 
and the patient made a rapid and uneventful 
recovery. 

Comment.—In reviewing the case, we 
can now readily see how utterly confusing 
were the symptoms as regards the true 
etiology of the existing pathosis; all because 
the acutely abscessed teeth chose to drain 
a purulent and apparently highly infectious 
discharge by a rare and unconventional 
route—the lingual plate of the mandible. 
For further elucidation in differential diag- 
nosis, it may be said that if the involvement 
is confined to the submental or the sublingual 
region, it may be dealt with as a sublingual 
or a submental cellulitis. If it is confined to 
the submaxillary fossa, it is in all probability 
a submaxillary cellulitis. However, when the 
two areas, sublingual and submaxillary, are 
simultaneously involved in a confluent septic 
cellulitis, the condition can be classified as 
Ludwig’s angina. 

Case 2.—History—A man in his early 
thirties, in fine health and a ‘designer by 
trade, had, about two months prior to his 
visit, noticed a peculiar “dripping” in his 
mouth that lodged on his tongue with 
regular frequency. The discharge was ap- 
parently colorless and of an unpleasant salty 
taste. 

Examination.—Preliminary examination of 
the palate revealed an oval shaped opening 
of considerable size in the left side of the 
hard palate, close to the median line, near 
its junction with the soft palate and on a 
line with the left first molar. 

A small size blunt probe could not be in- 
serted for more than a very limited distance, 
and no discharge was noted at that time. 
The clinical examination, supplemented by 
transillumination of the rest of the palate 
together with the buccal and gingival tissues, 
revealed nothing abnormal. All the teeth 
responded normally to pressure, percussion 
and palpation. There was no evidence of 
mobility or traumatic occlusion. All the 
teeth responded well to the vitalitester, ex- 


cept the upper left cuspid, which responded 
only slightly. 

The patient gave no evidence of adenop- 
athy and had no previous medical history. 
In fact, he had never been ill and he was 
continuously employed. The annoying “drip- 
ping” was the only reason for his seeking 
advice. 

Roentgenographic examination afforded 
no definite findings in regard to the palatal 
opening. The roentgenographic findings 
were also negative as regards the teeth, 
with the exception of the cuspid tooth, 
which showed a large irregular rarefied area 
in the periapical region. Neither the clinical 
nor the roentgenographic studies of the nose 
and nasal accessory sinuses revealed any- 
thing of importance. The hematologic and 
serologic examinations were also negative. 

Operation—It was then planned to re- 
explore the opening with the aid of an 
exceptionally thin probe, anesthetizing the 
palatal tissues first. The external opening 
was, as before, easily penetrated, but for 
only a very short distance before an ob- 
struction was encountered. However, when 
the probe was directed more forward and 
toward the left, and then given somewhat of 
a twist and added pressure, it seemed to pass 
the obstruction, and then plunged without 
further difficulty for a distance of about 3 
mm. An _ occlusal roentgenogram, taken 
with the probe in position, clearly showed 
its end resting squarely against the apex of 
the left cuspid. (Figs. 3 and 4.) 

On this finding, the cuspid was removed; 
the granulomatous tissue was enucleated, 
and the fistulous tract and opening were 
curetted. Shortly thereafter, the palatal 
opening completely closed. 

Comment.—In reviewing this case, it can 
be readily seen how confusing if not mis- 
leading were the symptoms; all because the 
chronically abscessed cuspid chose to drain, 
as in the previously reviewed case, by an 
unconventional route—the palatal process of 
the maxilla. 

369 East One Hundred Forty-Ninth Street. 
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ARMAMENTARIUM FOR THE BEDSIDE PATIENT 
AND FURTHER ADAPTATION OF THE 
SURGICAL HEADLAMP 


By Sicmunp F. Faye,* D.D.S., Fort Myer, Va. 


HIS article deals with two features 
"Lt dental practice: 1. The arm- 

amentarium for the bedside pa- 
tient. 2. The further use of a modified 
surgical headlight for routine dental pro- 
cedures. 


Fig. 1.—Instrument case embodying com- 
pactness and efficiency, which can be locked 
and carried as an ordinary suitcase. 


The civilian dentist and the internist 
are often called on to treat the bedrid- 
den patient. Particularly if the patient 
is bedridden for over a year, adequate 
dental treatment is often mandatory. 


*First Lieutenant, Dental Corps Reserve. 
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Obviously, the armamentarium indicated 
for this type of patient should be of such 
nature that it is mobile and yet efficient. 

I recommend the following: 1. An in- 


consisting of four distinct 


Fig. 2.—Engine 
units, the motor, stand, pedestal, and a foot 
controller. All these units are easily adjusted 
and assembled. 


strument case that is compact and can 
be easily carried. (Fig. 1.) 2. An engine. 
Figure 2 shows a motor, stand and ped- 
estal that are distinct units and can be 
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easily adjusted or separated. There are 
other designs of movable engines which 
are satisfactory. 3. A bed tray. This may 
be used advantageously, but it is not 
absolutely necessary. 4. A surgical head 
lamp. (Fig. 3.) 

The equipment should be arranged in 
the same position as in an office. (Fig. 4.) 

The surgical headlight wili not only be 
found essential for good light for the bed 
case, but also has a wide range of useful- 
ness. I use the headlamp routinely, and 
others will ascertain its efficaciousness 
and indispensability when once used. I 
advocate its use routinely in conjunc- 


Fig. 3.—Surgical headlamp. A toggle line 
switch enables one to turn the light off and 
on easily. The wire used is heavy and dur- 
able. 


tion with the ordinary dental operating 
lights.’ It is the only light that will follow 
the visual angle, and its beam is never 
obstructed by the operator’s body, as that 
of most lights is. Although I use the 
lamp for every dental procedure, it is to 
be particularly recommended in remov- 
ing broken-down roots and preparing 


1. Faye, S. F.: Better Oral Visual Clarity 
with Less Eyestrain. Practice in Paragraphs, 
J.A.D.A., 28:985, June 1940. 


and inserting fillings in third molars; to 
obtain a better view of gingival seats 
in compound cavities; in making shoul- 
ders on the lingual surfaces of upper cen- 
tral incisors for jacket preparations, etc. 

I have modified the ordinary surgical 
lamp and recommend that the headlamp 
have a heavy durable wire, such as is 
found on electric sweepers, in order to 
withstand heavy wear. This wire should. 
be of such length as to enable one to 
walk anywhere in the office without 
removing the headlamp. A toggle line 
switch should be inserted so that the 
light can be turned on and off easily. If 
one has special ingenuity, he may so de- 
sign the wire leading to the lamp that, 


Fig. 4.—Arrangement of equipment for 
bedside patient, which should be similar to that 
in office. The engine, the surgical headlamp, 
and the instrument are brought into use. A 
bed tray which extends across the bed can 
be very useful. 


similarly to wires used in many electric 
irons, it will roll up in a coil, and so not 
drag on the floor. Although most sur- 
gical lamps on the market use 110 volt 
wires and 10 watt bulbs, which prove 
efficacious and safe, this design may be 
altered a little. A 6-volt transformer may 
be placed on the line and a 6-volt auto- 
mobile bulb with double contact may be 
used. With the latter, there is 100 per 
cent safety, and it will pass the elec- 
trical underwriters’ specifications for 
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electrical apparatus to be worn. Also, 
less current will be used. 

The use of the surgical headlamp as 
here advocated will improve visual oral 
clarity as much as 70 per cent.’ I feel 


confident that those dentists who use this 
lamp for one month will continue to use 
it routinely and their perseverance will 
be rewarded by greater visual clarity, 
less eyestrain and better dental work. 


FRACTURED ANTERIOR PERMANENT TEETH 


By Cuartes A. Sweet, D.D.S., Oakland, Calif. 


RACTURED anterior teeth have 

been a problem in the practice of 

dentistry as there seems to be a 
noticeable increase’ in this type of ac- 
cident with the present generation of 
adolescents. This increase of fractured 
teeth is probably the result of lack of 
development of the upper lip because 
of the following conditions that seem to 
be all too prevalent: (1) mouth breath- 
ing (bad habit); (2) mouth breathing 
due to congestion of the mucous mem- 
brane of the nasal cavity (allergic) ; 
(3) mouth breathing due to stoppage of 
the nasal passage by adenoids, etc., and 
(4) closed bites, with or without in- 
ferior retrusion, which cause a protru- 
sion of the upper anterior teeth. 

It has been my observation that (1) 
more than go per cent of all fractured 
anterior teeth are in the upper jaw and 
(2) more than go per cent of all frac- 
tured anterior teeth protrude and do not 
have lip coverage. Therefore, our first 
consideration of fractured anterior teeth 
should be attention to these peculiarities 
of the present generation so that we may 
reduce to a minimum this difficult prob- 
lem that every dentist has in his practice. 

All protruding permanent upper an- 


Read before the Section on Children’s Den- 
tistry and Oral Hygiene at the Eighty-Second 
Annual Meeting of the American Dental Asso- 
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terior teeth should be retracted at as 
early an age as possible and they should 
be kept in retraction, not with the idea 
that malocclusion will be corrected or 
eliminated, but that lip coverage will be 
possible. Muscle exercise of the upper 
lip should also be encouraged. 

If this advice is heeded, young patients 
will have fewer fractured anterior teeth, 
parents fewer heartaches and dentists 
fewer headaches. 


CLASSIFICATION 


The following classification of frac- 
tured anterior teeth is dependent on 
the degree of fracture and the develop- 
ment of the pulp: 

1. A tip fracture without exposure of 
dentin. 

2. A tip fracture with a slight amount 
of dentin exposed. 

3. Fracture of considerable depth 
without pulp exposure, but well into the 
dentin. 

4. Fracture with pulp exposure, but 
apical opening of pulp canal not closed. 

5. Fracture with pulp exposure and 
apical opening of pulp canal well closed. 


TREATMENT 


Type 1.—a. No matter how slight the 
fracture, an x-ray examination should 
be made and kept as a record of each 
case. Many cases with very slight or 
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no fracture of the incisal tip may result 
in death of the pulp, due to shock from 
the sharp impact or blow. 

b. No matter how slight the fracture, 
the incisal tip should have 95 per cent 
phenol placed on it for two minutes. 

c. All rough edges should be smoothed 
off, with mounted stones, sandpaper 
and cuttlefish disks, care being taken not 
to generate any more heat than possible. 

d. At later sittings, the mammilla 
should be ground off. 

e. Every six months, the incisal edge 
should be ground off, until eventually 
the incisal edge is evened off. Also, the 
adjacent tooth is ground to conform to 
this new incisal level, and usually no 
restoration will be needed. 

Type 2.—a. The usual x-ray exam- 
ination is made. 

b. Phenol is applied and left on for 
two minutes. 

c. All rough edges are smoothed off 
with mounted stones, sandpaper and 
cuttlefish disks. 

d. A band is made on the correspond- 
ing adjacent tooth from precious metal 
—orthodontic banding material with a 
lap joint soidering with 18 or 22 carat 
solder. 

e. The band is fitted to the contour 
and trimmed to the fractured tooth. 

f. The fractured tooth is dried 
thoroughly and the exposed dentin 
covered with a thick mix of zinc oxide 
and eugenol. 

g. The band is cemented on the frac- 
tured tooth with a medium mix of crown 
and bridge cement, with care to incor- 
porate small amounts of cement powder 
in the liquid and thoroughly spatulate 
it before more powder is put in the liquid. 

h. Within six months, the band should 
be removed with band removing pliers 
and the tooth tested for vitality, as fre- 
quently thereafter as is deemed advisable. 
After each test, the same band can be 
recemented to place for protection. Each 
time the band is reméved, the incisal 


edge should be leveled off, and the ad- 
jacent teeth should be ground to establish 
a new incisal level. In many cases, this 
leveling process will eliminate the neces- 
sity of a restoration. 

Type 3.—a. The usual x-ray examina- 
tion is made. 

b. Phenol is applied for two minutes. 

c. All rough edges are smoothed off, 
with mounted stones, sandpaper and 
cuttlefish disks. 

d. A band is made on the correspond- 
ing adjacent tooth from precious metal 
—orthodontic banding material—with a 
lap joint soldered with 18 or 22 carat 
solder. 

e. The band is contoured and trimmed 
to the fractured tooth. 

f. The fractured tooth is dried thor- 
oughly and the exposed dentin covered 
with a thick mix of zinc oxide and 
eugenol. 

g. The band is cemented on the frac- 
tured tooth with a medium mix of crown 
and bridge cement. 

h. Within six months, the band should 
be removed with band removing pliers 
and the tooth tested for vitality as fre- 
quently as is deemed advisable. After 
each test, the same band can be re- 
cemented to place for protection. 

i. At about 12 years of age, a casting 
can be made to replace the lost portion 
of the tooth, as follows : 

1. A lingual dovetail preparation is 
used for retention of the casting, making 
the dovetail broad, but not deep. 

2. Wax on the labial surface is 
trimmed out before casting to allow room 
for a silicious cement facing. When the 
pattern has been cast, burs and stones 
should be used to further prepare this 
open face to receive the silicious cement 
facing. 

3. The casting is cemented to place 
and the labial surface filled in with 
silicious cement. 

4. At about 16 years of age, the tooth 
can be safely restored with a porcelain 
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inlay or jacket crown according to the 
operator’s judgment. 

Type 4.—a. An x-ray examination is 
made. 

b. If the apical opening has not 
closed, the pulp should be capped in the 
hope that tooth structure will be laid 
down closing the apical opening, so that 
root-canal work can be more success- 
fully done at a later date. 

c. The pulp now being capped, an 
orthodontic band is made from precious 
metal as described in Types 2 and 3 and 
cemented to place on the fractured tooth. 

d. Constant testing of these teeth is 
necessary to determine vitality, as it must 
be assumed that the pulp will eventually 
degenerate and become putrescent. At 
a later date, when the apex has closed, 
we usually find it advisable and neces- 
sary to remove the pulp and fill the root- 
canal, as will be described in the treat- 
ment of Type 5. 

Type 5.—If the apical opening is 
well closed, under local anesthesia the 
pulp is removed, with the following 
technic: A 701 tapered fissure bur is 
placed in the straight handpiece, opening 
the pulp chamber at the point of ex- 
posure sufficiently to give free access to 
the pulp. A new medium broach is 
placed in the broach holder and inserted 
in the root-canal well toward the apical 
opening, engaging the pulp tissue. With 
this broach holder in the left hand, a 
second new medium broach in a second 
broach holder is inserted well in the 
root-canal, engaging the pulp tissue. The 
two broach holders are now changed 
from one hand to the other, braiding 
the broaches. In this way, the pulp 
tissue is firmly engaged in the barbs of 
the two broaches and, with a firm gentle 
pull, the entire pulp is removed by 
breaking it off at the apex of the root 
of the tooth. The hemorrhage is con- 
trolled with cotton and cotton points. 
The pulp chamber is thoroughly cleaned 
with hydrogen peroxide and a treatment 


of Black’s 1-2-3, or formocresol or 
beechwood creosote is sealed in the pulp 
chamber with cement. 

At the next appointment, with the 
rubber dam in place, the substance used 
in treatment is removed and the coronal 
and upper third of the root-canal are 
thoroughly cleansed and bleached again, 
with hydrogen peroxide. If necessary 
another sedative is sealed in the tooth for 
two or three days. At the next appoint- 
ment, the canal is thoroughly dried out 
and filled, with chloropercha and 
guttapercha points. Our aim is to fill 
the canal just to the apex or just short 
of the apical opening rather than over- 
filling. The x-rays are used to determine 
the exactness of the root-canal filling. 
The tooth is allowed to rest six months 
and then a gold casting, utilizing the 
pulp chamber for retention, is placed on 
the tooth. Of course, the face of the 
casting is cut as described with Type 
4 in this paper and faced with a silicious 
cement filling. 

When the child is older, the tooth can 
be restored with a porcelain inlay or 
jacket crown if the root-canal work 
appears satisfactory. 

When hemorrhage occurs in the pulp, 
it is necessary to remove the pulp, using 
a local anesthetic even though the apical 
opening may not be closed, if we are 
to avoid discoloration of the tooth and 
minimize the possibility of putrescence 
and subsequent apical infection. 

Hemorrhage may occur in the pulps 
of teeth that have received a blow or 
shock, yet not necessarily of such sever- 
ity to break the crown of the teeth. 
These teeth should be entered from the 
lingual surface and of course do not need 
restoration. 

When infections develop at the apex of 
these non-vital anterior teeth, an apico- 
ectomy can many times be successfully 
performed ; which will make it possible 
to retain these teeth for many years. 


2940 Summit Avenue. 


PROBLEMS OF PROVIDING PROFESSIONAL 
DENTAL CARE FOR ONE AND A HALF 
MILLION MEN 


By E.ttswortu K. Ketty,* D.D.S. 


AR has focused the attention of 

the profession on national de- 

fense. The public health, and 
especially the health of the young men 
of the country, are of primary impor- 
tance during the war. Recently, sta- 
tistics on the high percentage of rejec- 
tions for dental defects have called 
attention to the wider need for dental 
care in public health programs. This 
need has long been recognized in the 
Army. The million and a half young 
men who now represent the Army of the 
United States are receiving the best of 
dental care in a program of unprece- 
dented proportions. 

In 1940, the Army numbered 165,000 
officers and men, 267 officers represent- 
ing the dental corps. In the short space 
of a year, the Army expanded to more 
than a million and a half officers and 
men. The task of expanding the med- 
ical department to care for the constantly 
growing Army was tremendous. Con- 
gress was generous in providing funds for 
adequate hospital facilities in the gigan- 
tic cantonments which were constructed. 
Every hospital constructed provided for 
a dental clinic. The hospitals consisted 
of numerous frame buildings joined by 
runways, this type of construction being 
suitable for military use since it provides 
for unlimited expansion and reduces fire 


hazards. With this type of hospital, it 


*Captain, Dental Corps, U. S. Army. 
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was possible to design a separate build- 
ing to house the dental clinic. A stand- 
ardized one-story fifteen-chair building 
was designed and has been provided for 
all of the new cantonment hospitals. In 
addition to this hospital dental service, 
dental clinics were provided in centrally 
located areas within the large troop con- 
centrations. For troop concentrations of 
the square-division size, a two-story 
twenty-five chair clinic was provided ; 
for the smaller concentrations of the new 
streamlined-division size, a fifteen-chair 
clinic was provided, identical to the 
structure used in connection with all 
hospitals. At the present time, forty-one 
of the twenty-five chair clinics and fifty- 
two of the fifteen-chair clinics have been 
completed and are in operation in the 
United States. An eight-chair dental 
clinic has been designed and is being 
built at the many new air-corps fields 
under construction. In addition to these 
new cantonment buildings, many of the 
permanent station hospital dental clinics 
have been expanded to care for the in- 
creased Army. This is especially true in 
the posts in Puerto Rico, Panama, 
Hawaii, the Philippines and Alaska. All 
of these, together with the permanent 
Army general hospital and station hos- 
pital dental clinics, provide ample mod- 
ern facilities for all types of dental serv- 
ice. 

The equipment required for this huge 
expansion of the dental service was tre- 
mendous. In the fiscal year ending June 
30, 1941, the sum of $3,859,685 was 
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spent for dental equipment and $1,042,- 
564 for dental supplies. Since July 1, 
$1,395,203 has been expended or obli- 
gated for dental equipment and supplies. 
This procurement program placed a 
severe load on the manufacturers of den- 
tal equipment. On the whole, the dental 
manufacturers have cooperated whole- 
heartedly and have filled the gigantic 
orders placed with them in a commend- 
able manner. The question of priorities in 
obtaining raw materials arose in connec- 
tion with the supplying of many items ; 
and through the cooperation of the 
manufacturers and the supply division 
and dental division of the Surgeon Gen- 
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The feature of dental mobilization 
that has attracted the widest attention of 
the dental profession has been the in- 
duction of dentists into the Army as pri- 
vate soldiers through the operation of 
the Selective Service Act. This has 
caused more irritation and misunder- 
standing than any other feature of the 
service. The Selective Service Act must 
be accepted as a perfect expression of 
our democracy in its approach to the 
great needs of national defense. While 
some defects have been disclosed through 
its operation, it has, on the whole, proved 
fair and effective. Regulations, decisions 
and directives have been issued which 


Fig. 1.—Large dental clinic at Fort Sam Houston, Texas. Civil service dental assistants and 


hygienists are employed at this post. 


eral’s office, these difficulties were ironed 
out. 

The results of this large construction 
and procurement program are manifest 
in our beautiful dental clinics at all the 
Army posts and camps throughout the 
country. The best in modern equipment 
and supplies are furnished and the tem- 
porary nature of the buildings is not ap- 
parent because of the excellence of the 
equipment and the ingenuity and spirit of 
the dental officers in furnishing superior 
clinics. At many camps, the dental clinics 
are the show places of the hospital. 


have clarified the situation. The excel- 
lent work of Commander C. Raymond 
Wells, U. S. Navy Dental Reserve, chief 
of the Dental Service of the Selective 
Service System, has been responsible for 
the many changes so helpful to the den- 
tal profession in this matter. C. Willard 
Camalier and other members of the den- 
tal preparedness committee of the Amer- 
ican Dental Association have continually 
striven to aid both the Selective Service 
System and the War Department with 
the problems which arise in the mobil- 
ization of the dental profession for 
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national defense. The whole profession 
owes much to these earnest and consci- 
entious representatives of dentistry, who 
have worked tirelessly in behalf of the 
profession. 

No exemptions or lengthy deferments 
have safeguarded the dental profession, 
and the same applies to lawyers, en- 
gineers and physicians. Each profession 
had to be dealt with individually. Per- 
haps the whole situation would have 
been different had the situation of the 
Dental Reserve Corps been different. 
The quota for the dental reserve was 
filled in October 1940. 


When the reserve officers were called 


exempt or defer dentists, and we could 
not increase the size of our reserve, the 
induction of a considerable number be- 
came inevitable. A ruling by the War 
Department now provides for commis- 
sions for qualified dentists who are in- 
ducted. This has been followed by a di- 
rective which expedites their commission. 
At first, certain safeguards were neces- 
sary, and consequently there was some 
delay. The policy of the medical corps 
concerning selection of professional per- 
sonnel is rightly very strict. A commis- 
sion in the dental corps is a license to 
practice in the military service. The 
high standards set by the Army require 


Fig. 2.—Oral surgery in fifteen-chair clinic associated with station hospital; at Lowry Field, 


Colo. 


to active duty, many were found physi- 
cally disqualified, and many resigned. 
Had all this occurred prior to the opera- 
tion of the Selective Service Act, it is 
possible that a very small number of den- 
tists would have been called by the local 
draft boards. Had these losses in the 
dental reserve been sustained prior to 
mobilization, qualified graduates from 
the dental schools last June could prob- 
ably have been commissioned and called 
to active duty during the summer. 

Since the Selective Service Act did not 


passing an Army board examination 
prior to commission in the dental 
corps. The Surgeon General, like the 
state examining boards, does not consider 
a dental degree sufficient evidence of 
ability to practice dentistry. This policy 
has proved to be a very wise one. The 
prerogative of the officer in rendering 
professional service has been jealously 
guarded. Certain enlisted men are 
trained as dental mechanics, but never 
is any mechanic or technician permitted 
to even place a denture in a patient’s 
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mouth. Each dental laboratory in the 
Army is in charge of a dental officer, 
who, in addition to administration, de- 
signs the dentures and performs all other 
work of a professional nature. The Army 
prosthetic laboratory system under strict 
professional supervision is one that could 
well be emulated in civilian practice. 
This policy, of course, prevented in- 
ducted dentists from being utilized in a 
professional capacity and also caused 
some delay in commissioning qualified 
dentists under the War Department di- 
rectives providing for such commissions. 
However, boards were quickly appointed 
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Division, Surgeon General’s Office, to 
commission the qualified drafted dentists 
as soon as possible. This plan and the 
procurement of reserve dental officers for 
extended active duty have been com- 
plicated problems, requiring careful solu- 
tion. The assistance of the American 
Dental Association and the Committee 
on Dental Preparedness in this phase of 
mobilization has been most helpful. 

The serious problem of deferment of 
dental students also appears to have 
been satisfactorily solved through the ex- 
cellent work of Commander Wells, of the 
Selective Service System, in cooperation 


Fig. 3.—Interior view in corner of twenty-five-chair clinic, showing type of equipment fur- 


nished ; at Fort Belvoir, Va. 


in the various large stations and, at the 
present time, more than a hundred in- 
ducted dentists have been commissioned 
and are now on active duty with a pro- 
fessional status. Of the first group com- 
missioned, eight have already completed 
a course of training at the Medical 
Field Service School and are on duty at 
Medical Department Training Centers. 
For obvious reasons, these new first lieu- 
tenants, on receiving their commissions, 
were transferred from the posts where 
they had been serving as private soldiers. 

It has been the desire of the Dental 


with Dr. Camalier. The enthusiastic 
letters received from many deans of den- 
tal schools throughout the country indi- 
cate increased enrollments of freshmen 
in most of our dental schools. 

Reserve dental officers on extended 
active duty constitute the great bulk of 
the present personnel of the Dental 
Corps. The permanent officers of the 
Regular Army have been used as a 
framework upon which to build the new 
dental corps. This problem of building 
up a huge officer personnel was another 
of the dental corps’ great problems in 
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mobilization. However, the reserve offi- 
cers called to active duty have proved to 
be, on the whole, capable officers. Sep- 
tember 30 of this year, 2,361 reserve offi- 
cers were on extended active duty. This 
number, with the 270 regular officers and 
269 National Guard officers, constitutes a 
dental corps of 2,900 officers. 

The nonprofessional personnel consists 
largely of medical department enlisted 
men. However, many civil service female 
chair assistants and stenographers are 
employed in the clinics. Hygienists are 
authorized for all of the large clinics and 
are obtained through the local civil serv- 
ice authorities. 


inculcate in them the type of dentistry 
and the standards expected in the mili- 
tary service. 

All of the clinics are equipped with a 
dental x-ray machine and a dark room. 
Civil service hygienists are authorized for 
the large clinics, and the best and most 
modern equipment and supplies are pro- 
vided. A complete prosthetic laboratory 
service is provided at all of the large 
camps and posts in conjunction with the 
hospital dental clinic. Six central dental 
laboratories are provided throughout the 
country for the small stations. The mate- 
rial used in prosthetic restorations is that 
which is indicated for the individual case. 


Fig. 4.—Fifteen-chair, one-floor dental clinic 


as the DC 2. 


To provide and maintain a high type 
of professional service, each large dental 
clinic has been placed under command 
of an experienced senior dental officer. 
Under his supervision, a prosthetic serv- 
ice, operative service and oral surgical 
service function, with a specialist head- 
ing each of these sections. The officers 
chosen to head these sections are largely 
reserve officers who have been specialists 
in their particular field in civil life. These 
men are sent to schools established at the 
general hospitals throughout the country 
for a one-month period of training, to 


at Fort McClellan, Ala. This type is known 


All materials and technics are available : 
vulcanite, gold, acrylic resin or vitallium. 
The mechanics and esthetics of the case, 
and not the economic status of the pa- 
tient, as is too often the practice in 
civilian life, dictate the type of restora- 
tion. 

In addition to providing for the den- 
tal health of our Army, the defense pro- 


- gram is making better professional men 


of the thousands of young dentists who 
are serving a year or more in the Army 
hospitals. Much effort has been put into 
a thorough training program for officers. 
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A short refresher course at the Medical 
Field Service School, Carlisle Barracks, 
Pennsylvania, provides training on the 
military duties of a dental officer. At the 
five large Army general hospitals, formal 
courses are given in oral surgery, pros- 
thetics and clinic management. These 
schools are located geographically to 
draw reserve officers from all points in 
the country. More than 600 reserve 
officers have taken these courses during 
the past year. A plastic surgery course 
has been inaugurated at the Army Den- 
tal School in Washington under such 
able instructors as Col. Robert H. Ivy, 
Col. Norman T. Kirk and Lieut. Col. 
Roy A. Stout. Equal allotments of med- 
ical and dental officers are assigned to 
take this course. In time of war, dental 
officers play an important part in the 
treatment of war wounds of the face and 
neck. For the treatment of such wounds, 
the maxillofacial surgical teams are or- 
ganized. These surgical teams are com- 
prised of a plastic surgeon, an oral sur- 
geon, an anesthetist, a surgical nurse and 
a prosthetic technician. The maxillo- 
facial teams proved their worth in the 
last war. The plastic surgery course 
mentioned above is designed to prepare 
officers for the maxillofacial team. The 
dental officers selected to attend this 
course have all had special training in 
oral surgery. 

At all of the camps, a prescribed train- 
ing program must be instituted. Manuals, 
films and slides are provided for this 
training by the Dental Division of the 
Surgeon General’s Office. In addition to 
the formal courses, the formation of 
study clubs, the attendance at staff meet- 
ings and the participation in hospital 
meetings and clinics are invaluable train- 
ing. The opportunity of practicing in 
close association with their fellows of the 
dental and medical corps is also a unique 
experience. All the benefits of hospital 
practice are available at all times: con- 
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sultations, cooperation with medical offi- 
cers in the treatment of cases needing 
both medical and dental attention, use of 
the general surgery with trained anes- 
thetists, availability of trained surgical 
nurses and many other advantages which 
are seldom if ever obtained in civilian 
practice. 

From medical department enlisted 
men, the Dental Corps develops its own 
prosthetic technicians, dental x-ray tech- 
nicians, chair assistants and record clerks. 
Schools for enlisted technicians are estab- 
lished at the same general hospitals at 
which the officers schools are established. 
About 1,500 dental technicians have been 
trained in these schools during the past 
year. The course given to these tech- 
nicians is of three months’ duration. It 
was found that complete training in all 
branches of prosthetic technic could not 
be given these men in such a short time. 
A solution to this problem was found by 
training these men in only one phase of 
laboratory technic. The classes were 
organized in three sections: the setting 
up and articulation of artificial teeth ; 
gold manipulation, and plaster, vulcan- 
izing, packing and polishing technic. 
This plan has proved very effective. 
Hundreds of dental laboratories at the 
various camps are functioning efficiently 
with the personnel trained at these 
schools. 

In summary, it may be said that den- 
tistry is occupying a prominent place in 
the great new army of the United States. 

The War Department has recognized 
dentistry’s place in the health pro- 
gram and has provided adequate hous- 
ing, equipment and personnel programs 
for the dental corps. The problem of 
dentists and dental students’ being in- 
ducted with resulting depletion of dental 
care for civilian communities has been 
satisfactorily solved. The dental program 
of our Army is one of which the profes- 
sion may well be proud. 
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JANUARY Editorial Department 


PREPAREDNESS—MOBILIZATION 


On Monday, December 8, 1941, Congress, at the request of the Presi- 
dent, declared war on the Japanese Empire ; and a few days later simi- 
lar declaration was made against Germany and Italy. 

This action had for some time been expected, in fact preparations 
against the day had been under way for several months previously. But 
now the emergency has become an actuality and the dental profession is 
called upon to organize all of its facilities for the dental care of the 
armed forces to the end that we may contribute our facilities toward the 
winning of a war that is not of our making. 

In order to efficiently mobilize the facilities of the dental profession 
for national defense, it is necessary to organize our resources so that the 
specialized abilities of the entire profession may be most effectively util- 
ized by the government. 

The Preparedness Committee of the American Dental Association 
has for more than a year been actively engaged in the preliminaries of 
a program that would supply to the government the full dental resources 
of the profession in such a way as not to disturb the proper proportion 
of dentists to the lay public. The immediate needs of the army have 
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been amply provided for, but the anticipated greatly increased army will 
tax our resources to such an extent that it will require the wholehearted 
cooperation of every member of the dental profession to meet the situa- 
tion. 

The registration now includes all male citizens between the ages of 
eighteen and sixty-five, and all those between 20 and 45 years of age will 
be eligible for immediate active service. It is not, however, believed that 
any dentists or medical men within these ages will be called upon for 
line service unless they fail to cooperate in the general plan of dental 
health service that is being formulated by the professions and the Gov- 
ernment. These plans and objectives were based upon a proposed army 
of a million and a half men; now, however, the number will be greatly 
increased. 

The Procurement and Assignment Service for physicians, dentists and 
veterinarians was established by order of the President on October 30, 
1941, and through this agency the dental profession proposes to aid in 
the distribution of the profession in supplying the needs of the armed 
forces and maintaining dental service to civilian communities, public 
health agencies, industrial plants and other important needs. 

At a joint meeting of the Procurement and Assignment Service and 
the Preparedness Committees of the American Dental Association, the 
American Medical Association and the American Veterinary Medical 
Association, held in Chicago at the headquarters of the American 
Medical Association on December 18, plans were drawn for making 
immediately available to the United States Army and Navy Medical 
Corps the names of physicians, dentists and veterinarians who wish to 
be enrolled in the service of the government in the present war. 

In each of the Corps Areas covering the United States a committee is 
being established, including representatives of medical, hospital, educa- 
tional, dental and veterinary activities. In the various states, committees 
of the medical, dental and veterinary professions are being established 
through which the corps area committees will exercise their functions. 
In each county also local committees will provide accurate information 
regarding the status of each member of the profession concerned. 

By return of the Questionnaire which was sent to all dentists some 
months ago, all dentists and particularly those under 45 years of age are 
assured of assignment to the type of service for which they are best 
fitted, thus avoiding the possibility of unclassified service. 

A dentist called by the Selective Service who has not sent in his ques- 
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tionnaire or who is not on the reserve list obviously serves without a com- 
mission during the time that elapses before a commission is secured. It, 
therefore, is urgently requested once again that those who have not sent 
in their questionnaires do so at once. 

There are, at present estimates, seventy-one thousand dentists in 
active practice and available for all purposes; so that the anticipated 
call upon the profession may easily create a shortage of dental man 
power in civilian communities. To avoid this eventuality, it is necessary 
for every dentist to hold himself in readiness for service in almost any 
direction and capacity. Those subject to immediate call are those under 
the age of 45 and it is estimated that there are some 41,000 dentists 
within this age, but of this number only about 25,000 are available for 
service other than what may be designated as home service. 

In October 1941, there were approximately 4,370 dental officers in 
the army and in the reserve corps, and of this number about 780 are not 
available for various reasons. At the same time there were in service and 
reserve in the Navy about 1,500 dental officers with only about 650 on 
actual service. 

For other needs in associated services from information available it 
appears that a large number of dentists will be needed to meet the pres- 
ent and immediate future requirements of such agencies as Public Health 
Service, Hospital service and other civilian agencies; to say nothing of 
the requirements for the proposed rehabilitation program. 

The Procurement and Assignment Committee has given consideration 
to all these demands and while the demands will tax the facilities of the 
profession, we do not anticipate any serious deficiency if the present 
sources of supply are not disturbed. 

While not discounting in the least the seriousness of the present situa- 
tion, we would enjoin the dental profession to look upon it and take 
advantage of it as an opportunity to prove to all concerned the claims 
that dentistry has made for the past two decades as an indispensable 
health service to the army, to industry and to the public. 

Dentistry is equipped to render a most valuable service in conserving 
within the limits of its field of activity the dental heaith and efficiency 
of the armed forces. This service not only includes maintenance of 
healthful oral hygienic conditions in those in the military and naval 
service and the maintenance of an efficient masticatory organism as an 
aid to nutrition, but also it can render important work of repair of those 
incapacitated by wounds and injuries involving the mouth and jaws. 
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A broader conception of dental efficiency is evidenced in the govern- 
ment requirement that mouths of recruits shall be free from disease ; 
hence we may assume that recognition of the relation which mouth 
health bears to the health of the soldier is being taken into account and 
that the modern governmental conception of the value and sphere of 
usefulness of the dental surgeon is becoming increasingly evident. 

We have now arrived at the stage where the government recognizes 
the fact that the dentist’s sphere of activity is that of a conserver and 
guardian of public health; that the pathologic conditions of the mouth 
and its contained organs cannot be neglected in the selection of recruits 
for the defensive arm of the nation. Today dentistry is well awake to 
the fact that the biological factors in the mouth which determine the 
processes of health and disease are, after all, its chief justification for 
existence, and that the properly trained and educated dentist is a healer, 
a guardian of health, a medical specialist in precisely the same sense 
that the exponent of any other department of the healing art is a med- 
ical specialist. 


A SURVEY OF ECONOMIC CONDITIONS 
IN THE DENTAL PROFESSION 


THE Committee on Dental Economics of the American Dental As- 
sociation is engaged in making a study of the economic condition of the 
dental profession of the United States. Since the National Income Sec- 
tion of the Department of Commerce is interested also in the economic 
status of the various occupational and professional groups, a plan of co- 
operation has been devised which will make this study a joint endeavor. 
Such an arrangement offers many advantages to both agencies. It will 
make for economy, since the cost of making the study will be shared by 
the two agencies. It will also make possible the sharing of the ex- 
perience, the information and the facilities which each agency has to 
offer. 

Within the next week or two, the members of the American Dental 
Association will receive from the Department of Commerce and the 
Committee on Economics a questionnaire seeking information regarding 
office organization, income and other items of importance in an analysis 
of the economic status of the profession. Since the information is to be 


110 THE JOURNAL OF THE AMERICAN DENTAL ASSOCIATION 


used only for statistical purposes, in computing averages for large groups, 
the dentist will not be asked to sign the questionnaire, being assured 
complete anonymity. Editorial announcement of this survey is being 
made in an effort to aid in gathering information that is of vital im- 
portance to the profession. 

A similar study was made some time ago, covering the period 1929- 
1937. While the previous study is no longer to be considered representa- 
tive of present conditions because of the rapidly changing economic con- 
ditions in the United States during recent years, it has proved to be of 
great worth. Reference to it has constantly been made for many pur- 
poses. Questions and controversies have arisen over what the income 
of the average dentist in a given field is or should be. Prospective stu- 
dents have wanted to know what kind of future as regards economic 
status dentistry has to offer. The practicing dentist has questioned 
whether his practice pays as well as might be expected in the light of the 
average income of others in similar branches of dentistry. Local den- 
tal groups, when dealing with governmental or private agencies in- 
terested in providing dental care for selected portions of the population, 
have frequently found need for a basis for establishing fee schedules or 
salary ratings. These and many other problems that have come up from 
time to time can be answered only with data gathered by such a study 
as this. 

The Committee on Economics, which is making every effort to main- 
tain current and reliable information on all of the economic aspects of 
dentistry, was established to serve the dentist’s needs. Since most of 
the information on problems of this type can be had only from the in- 
dividual dentist, the success or failure of the Committee to properly 
serve the dentist depends, in large measure, upon his willingness to co- 
operate in such undertakings as this survey. If organized dentistry is 
to be intelligently and successfully represented by its appointed com- 
mittees, he must do his part. 


A. D. A. CHRISTMAS SEALS 
A CORRECTION 


In the December editorial on the A. D. A. Christmas Seals, in which 
we dwelt on the benefits of the Relief Fund to indigent members of the 
profession, we inadvertently stated that to be eligible for participation 
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in the Relief Fund, one “must be a member in good standing of the 
American Dental Association.”” What we intended to say and what the 
rules of the Commission provide is that to be eligible for participation 
in the fund one “must have been a member in good standing of the 
American Dental Association for a minimum of three years.” 

The purpose of the fund is to provide relief for those who are now, or 
have been, directly interested in or actively associated with the repre- 
sentative organization of the profession. As a matter of fact about fifty 
per cent of the applicants and recipients of the benefits from the Relief 
Fund are not members in good standing at the time of relief. However, 
the fact that a dentist has been sufficiently interested in the national 
organization to be a member of the Association for three years is suffi- 
cient evidence of professional intent to qualify him for benefits from the 
Fund. The extent of the relief and the amount thereof are also deter- 


mined by the number of years of membership in the Association. 
Let us take this opportunity to again urge every member to contrib- 
ute as generously as he can to one of the most worthy institutions of the 


American Dental Association. 


NATIONAL DEFENSE 


By MarcareT Brown 


HE dentists of America are mak- 
ing an outstanding contribution to 
national defense. More than 8,000 
dentists are donating their time, energy 
and professional knowledge to their local 
selective service boards. Soon they will 
be called upon to give and will give their 
services vountarily to a vast rehabilita- 
tion program. They are doing these 
tremendous tasks in addition to taking 
care of their private and clinic patients. 
and they are doing it at a time when it 
is more essential than ever that every 
person in this country be kept as fit as 
possible. 
It would be particularly futile, how- 


From the Defense Savings Staff, Washing- 
ton, D. C. 
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ever, for dentists and doctors to help 
build up a physically fit Army and Navy 
and a strong, healthy civilian population 
unless steps were taken to protect Amer- 
ica against the worst disease known to 
mankind—fascism. 

Determined to prevent the spread of 
this disease to our country, America has 
embarked on the greatest national de- 
fense program in its history. We must 
maintain and equip an army of 2,000,000 
men, and be ready, if necessary, to 
double this figure. We must build a 
two-ocean navy. We must build mer- 
chant ships, planes, tanks, motorcycles 
and trucks. We must enlarge plant 
capacity all over the country so that we 
can produce more munitions, guns, tex- 
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tiles and tools for defense purposes. 
Housing must be provided for the hun- 
dreds of thousands of workers in newly 
constructed plants. In some cases, whole 
new towns must be built. 

Every item on the long list of defense 
needs, from one .45 caliber cartridge to 
a fighting pursuit plane, costs money. 
We are already spending more than a 
billion and a half dollars a month for 
defense needs and this figure is certain 
to mount still higher. 

Neither taxes nor borrowing from 
banks should be relied upon to meet all 
of this mounting bill. The Bureau of 
the Budget estimates that the govern- 
ment expenses for the fiscal year ending 
June 1942 will be $24,581,000,000. 
Through revenues, including the new 
taxes, the government expects to raise 
$11,998,000,000, leaving a deficit of 
$12,583,000,000. Some of this deficit 
can and will be met by borrowing from 
banks and private lending organizations. 
The first World War, however, taught us 
the dangers of credit inflation. 

Thus the Treasury Department is 
turning directly to the people of the 
United States to invest their savings in 
Defense Bonds and Stamps. By so doing, 
Americans can help to build both na- 
tional and personal security in three 
ways. Not only will money invested in 
bonds and stamps buy bombs and planes : 
it will also help to prevent inflation and 
will build personal reserves of cash for 
the postwar readjustment period. 

The dentists of America can readily 
understand the situation which arises 
when there is an increase in demand for 
goods and at the same time a shortage 
of supply. Dental manufacturers must 
give preference to the dental need of 
military encampments. This has affected 
the normal services usually provided pri- 
vate practitioners and at a time when 
there is an increased demand for civilian 
dental services. This situation has come 
about with the decrease in unemploy- 
ment and the general increase in wages. 


Many persons, long neglectful of their 
teeth, now feel that they are able to af- 
ford dental care. 

The same situation is being repeated 
in innumerable instances. Manufactur- 
ers who formerly met civilian needs 
must now meet military needs. Because 
defense absorbs raw materials and work- 
ers, the market is bound to be short on 
such things as refrigerators, radios and 
automobiles, as well as dental supplies. 
On the other hand, the nation-wide 
boom, caused by national defense pro- 
duction, is increasing employment and 
payrolls. Thus, at a time when there is 
less goods for them to buy, people have 
more money to spend. The inevitable 
result is a rise in prices. 

One of the main ways to halt price 
rises is to reduce the amount of money 
in the hands of consumers. Rather than 
do this by compulsory methods, the 
Government has chosen to do it through 
the voluntary Defense Savings Program. 

The Defense Savings Program has 
been designed so that every person in 
America can have a part in promoting 
national defense. More than $1,775,- 
124,000 worth of Defense Savings Bonds 
have been bought in the first six months 
of the Treasury Department’s campaign. 
Well over a third of this amount has 
gone into the People’s Bond—the Series 
E—which was especially designed for 
Americans of moderate means. (The 
Series F and G bonds are meant for 
corporations, organizations and individ- 
uals with large, accumulated savings. 
They carry a slightly lower rate of in- 
terest. ) 

The Series E, or People’s Bond, are on 
sale at all postoffices and most banks. 
The smallest costs $18.75, and pays $25 
at maturity in ten years. Other People’s 
Bonds cost from $37.50 ($50 maturity 
value) to $750 ($1,000 maturity value). 
Bonds are registered in the buyer’s name 
and are non-transferable and, therefore, 
cannot fluctuate in value. They may 
be redeemed any time after sixty days 
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from the date of issue if the money is 
needed. 

Defense Savings Stamps can be bought 
at banks, postoffices and many retail 
stores throughout the country. They 
come in 10-cent, 25-cent, 50-cent, dollar 
and 5-dollar denominations. Buying 
stamps regularly is a convenient way 
to buy a bond on the installment 
plan. 

The Treasury Department is particu- 
larly eager that investment in defense 
bonds and stamps be made on some reg- 
ular schedule. “Now and then” buying 
is not going to put any substantial sum 
in the United States Treasury, nor is it 
going to keep down inflation. Systematic 
buying of bonds and stamps will, how- 
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ever, not only do these two things, but 
will also bring the purchaser a regular 
income starting in ten years. An $18.75 
Bond bought every month now means 
$25 every month in 1951 and thereafter. 
This income may be used for the edu- 
cation of your children, for emergencies 
such as sickness and accidents and for 
the enjoyment of things which Ameri- 
cans have had to deny themself during 
the war period. 

As Henry Morgenthau, Jr., Secretary 
of the Treasury, has said, “The United 
States is the best investment in the 
world. United States Savings Bonds give 
us all a chance to invest today in the 
kind of future we want for ourselves and 
our children.” 
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Pathology of the Oral Cavity 


By Lester Ricuarp Cann, D.D.S. As- 
sociate Professor of Dentistry (Oral 
Pathology), Columbia University. Cloth. 
232 pages with 165 illustrations. Baltimore: 
Williams and Wilkins Co., 1941. 


Tuts concise new volume on pathology of 
the mouth deals with the commoner abnorm- 
alities observed in the oral cavity. The 
first section of the book is devoted to in- 
flammation and the histopathology of the 
inflammatory process, an understanding of 
which is clearly essential to the interpreta- 
tion of any pathologic process. Next follow 
consecutive sections on diseases of the hard 
tissues of the teeth, diseases of the dental 
pulp, diseases of the periapical tissues, 
osteomyelitis and pyorrhea alveolaris. In 
the last section, the author wisely dismisses 
any argument on terminology and confines 
his remarks to a description of the abnormal- 
ities revealed by microscopic section. Later 
portions of the book discuss the pathogenesis 
of jaw cysts and tumors. The final half of 
the volume is devoted to the pathology of 
the soft tissues of the mouth. Gingivitis, 
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stomatitis, the various specific and non- 
specific ulcerations, the oral findings in blood 
dyscrasia and avitaminosis and certain com- 
mon lesions of the tongue are described. The 
work closes with a section on tumors of the 
oral soft tissues. Each chapter is followed 
by a short bibliography. The illustrations 
are in general good, but certain of the 
microscopic pictures may be criticized for 
lack of photographic quality. Figure 73, 
“Tori mandibularis,” is of poor quality and 
should be replaced. A few typographical 
errors are noted as is common in first edi- 
tions. On page 228, “lympho-lepithelioma” 
appears. The opinion of the author that 
hematogenous infection, with tubercle bacilli, 
accounts for the oral tuberculous lesions in 
the majority of instances is open to dis- 
cussion, since the preponderance of available 
evidence indicates that the lesions are pro- 
duced by local implantation of tubercle 
bacilli from infected sputum passing through 
the mouth. These minor criticisms in no 
way affect the usefulness of this volume. 
It should make an ideal textbook, to be 
supplemented by lecture material, for un- 
dergraduate students. The binding, paper 
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and general format are excellent and do 
credit to both publisher and author. 


Textbook of Dental Pharmacology, 
Materia Medica and Pharmaco- 
Therapeutics. By William H. O. Mc- 
Gehee, M.D., D.D.S., F.A.C.D., and Mel- 
vin W. Green, Ph.G., B.S., Ph.D. Sec- 
ond Edition. Philadelphia: The Blakiston 
Company. Cloth. 462 pages. Price $5.00. 


Tue second edition of McGehee’s text- 
book on dental pharmacology represents an 
improvement over the earlier edition even 
though that is a useful book. 

This edition differs from the first in a 
number of details. Some of these are of 
minor importance, but teachers and students 
of dental pharmacology will be pleased to 
note that, in the new book, greater emphasis 
has been placed on fundamental pharma- 
cologic and physiologic principles. This is 
well illustrated in the chapter dealing with 
drugs acting on the autonomic nervous sys- 
tem. More recent information, particularly 
that relating to vitamins and sulfa drugs, has 
been added to the book. 

In general, the authors have followed con- 
servative lines in preparation of their mate- 
rial. Frequent use has been made of the 
critical reports of the Council on Dental 
Therapeutics and the Council on Pharmacy 
and Chemistry. With few exceptions, the 
informative material in the book is in ac- 
cord with published facts. Exception might 
be taken to the opinion that antacid denti- 
frices are of value in combating dental ca- 
ries. On the other hand, the general view- 
point on these agents is conservative and in 
accord with present scientific evidence. 

Those interested in the practical applica- 
tions of pharmacology and materia medica 
will find much useful information in the 
dental formulary and prescription guide in 
the appendix and also in the chapter de- 
voted to writing of prescriptions. 

Typographical errors and errors in state- 
ment are remarkably few. The Council on 
Pharmacy and Chemistry of the American 
Medical Association is incorrectly called the 
Council on Pharmacy and Therapeutics (p. 
23). There is also some question as to the 
accuracy of the statements concerning the 
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functions of “New and Nonofficial Reme- 
dies” and “Useful Drugs.” 


Accepted Dental Remedies 

Seventh edition. 262 pages. Cloth. Price 

$1.00. Published by the Council on Den- 

tal Therapeutics of the American Dental 

Association, Chicago. 1941. 

Tuts handy little volume is crammed with 
an almost unbelievable amount of informa- 
tion. The format and size continue the same 
as those of the previous volumes. It gives the 
essential chemical and pharmacologic data 
on drugs and compounds useful in dentistry. 
At the end of the book is a section devoted 
to typical useful prescriptions for the prac- 
ticing dentist. This book contains so much 
useful information and it is so attractively 
prepared that it can be heartily recom- 
mended to both practicing dentists and den- 
tal students as a handy dental formulary. 
The Council on Dental Therapeutics is again 
to be congratulated on the excellent job that 
they have done in preparing this book. 
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of Food Habits in the United States 
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Universities Press Limited. Price 5 /-net. 


America’s Nutrition Primer. What to 
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Ritual for Myself 
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Prevention of Malocclusion. By Paul Guy 
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President’s Message 


To the Members of the American Dental Association: 


ITH a state of war existing between the United States and 

the Axis powers, our citizens face the most trying period in 

the history of this country—a period which will demand the 
full cooperation of all individuals and all groups. With the modern 
type of warfare, all citizens are soldiers in the broad sense of the 
word ; for the armed forces are now more dependent than ever be- 
fore on the productive capacity and general contributions of the 
civilian population. War is no longer a matter of armies or navies 
operating in a more or less isolated way: it involves directly the en- 
tire population. As there must exist a military front, so must there 
also be a broad and unified home front; and the meaning which 
both have to the people of the United States at this time is of tre- 
mendous significance. Both of these fronts, if they are to be effec- 
tive in this crisis, must draw heavily upon the dental resources of the 
United States. 

Fortunate it is that, at the request of the Government, the Amer- 
ican Dental Association began its preparedness work nearly two 
years ago. During the intervening time, the basis for cooperation 
with the Army, Navy and Public Health Service has become firmly 
established. The Government has now placed most of the respon- 
sibility for securing dental personnel for the armed forces upon the 
dental profession. The American Dental Association, in accepting 
this responsibility, must share it with every component society, and 
with every practitioner, in order that the government Procurement 
and Assignment Service, on which there are dental representatives, 
may carry on its work effectively, with full consideration of the needs 
of the armed forces and the civilian population. 

War at any time is one of the most potent revolutionary forces 
known to man, releasing tremendous pressures toward immediate 
and future change. The immediate requirements in the present crisis 
are not limited to the mobilization of dental personnel: there should 
also be mobilization of accumulated knowledge, and a unity of pur- 
pose against which the forces of Axis barbarism cannot stand. The 
need is for a forceful unity which arises from deep appreciation of 
our form of government, and the freedom which it gives to us as 
citizens, as dental practitioners, as dental teachers or as dental stu- 
dents. Organized dentistry is ready and willing to defend this free- 
dom, and, with abiding faith in America, accepts its share of the 
challenge of those powers that would enslave the world. 
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DENTAL PREPAREDNESS COMMITTEE 


.A CALL TO THE DENTAL PROFESSION 


On December 18, 1941 a joint meet- 
ing of the Preparedness Committees from 
the American Dental Association, the 
American Medical Association and the 
American Veterinary Medical Associa- 
tion was held at the A. M. A. Headquar- 
tersin Chicago. 

At this meeting further plans were 
laid for the operation of the Procure- 
ment and Assignment Service as out- 
lined in our report in the December 
issue. 

The complete organization of the Pro- 
curement and Assignment Service in- 
cludes the board with its executive sec- 
retary in Washington together with 
auxiliary committees operating in the 
several sections of the country. These 
committees are, first: a Corps Area 
Committee made up of one medical 
educator, one hospital representative, 
two practicing physicians, two dentists 
and one veterinarian. Serving under the 
Corps Area Committee will be the Mili- 
tary Affairs Committees of the several 
states which comprise the Corps area. 
The state organization will be further 
extended to include men in every county. 
This will insure a complete appraisal of 
all the dental resources of every county 
in the United States. 

The recent legislation which was 
passed whereby all male citizens between 
the ages of twenty and sixty-five will be 
required to register, and those between 
the ages of twenty to forty-four inclusive 
will be eligible for military service has 
greatly increased the number of dentists 
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who are subject to military call. It is 
estimated that there are approximately 
42,000 dentists in the United States be- 
low the age of forty-five. 

The enrollment for the Procurement 
and Assignment service is being done by 
the three national professional organiza- 
tions through the medium of the Pre- 
paredness Questionnaires which have 
been distributed. Enrollment with the 
Procurement and Assignment Service 
will insure to every extent possible an 
assignment to the type of service for 
which the professional man is best fitted. 
Unless each dentist enrolls in the Pro- 
curement and Assignment Service there 
is danger of induction into the service 
and following this induction it is obvious 
service will be rendered in a nonprofes- 
sional capacity until such time as a com- 
mission can be obtained. For this reason 
every dentist should complete a Pre- 
paredness Questionnaire and return it 
to the American Dental Association at 
once. 

A remailing of the questionnaire to all 
delinquents in the files will be completed 
by December 29. If there is any dentist 
who has not received a copy of the ques- 
tionnaire by January 1 he should write 
immediately to the American Dental 
Association, 212 East Superior Street, 
Chicago, Illinois, for a copy of the ques- 
tionnaire blank and it will be forwarded 
to him immediately. 

C. CaMALIER, Chairman, 
GeraALD D. Timmons, Secretary, 
Dental Preparedness Committee. 
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BUREAU OF PUBLIC RELATIONS 


DENTAL INFECTIONS AND THE INDUSTRIAL 
WORKER* 


By Ernest Gotpuorwn, D.D.S., Chicago, III. 


through the unceasing effort and 

farsighted guidance of the Na- 
tional Safety Council and its affiliated 
groups, has made tremendous strides in 
the field of industrial safety and hygiene 
during the last decade or two. The pro- 
tection of life and limb against the haz- 
ards of industrial accidents and the 
prevention and elimination of occupa- 
tional disease is yearly gaining increased 
momentum. Unsafe practices and un- 
healthy working conditions have almost 
completely vanished from the industrial 
scene. 

The broader concept of industrial 
safety and hygiene reaches beyond the 
prevention of accidents and unhygienic 
working conditions and strives to achieve 
a higher health level for industrial work- 
ers through improved general hygiene 
and preventive health and safety meas- 
ures. 

The primary objective is increased in- 
dustrial efficiency and a reduction in 
time lost through partial disability or 
impaired efficiency, from either accident 
or illness, which cause incalculable loss 
to employe and employer alike. 

It has been estimated that the amount 
of time lost through general illness is 
fifteen times as great as the total lost 
from occupational disease and accidents 
and that every male worker loses an av- 
erage of eight days yearly and every 
woman twelve. This is only a part of the 
whole picture, as most illnesses do not 


*Read at the Thirtieth Annual National 
Safety Congress, Chicago, Ill., October 9g, 
1941. 


r YHE national safety movement, 


remove the worker from his tasks, yet 
impair his ability and reduce his effi- 
ciency, contributing greatly to produc- 
tion errors and unsafe practices. 

The dental aspect of industrial health 
has been almost completely overlooked 
or unrecognized in the general develop- 
ment of industrial medicine, although 
dental disease is the most prevalent of all 
ailments and, what is more significant, 
has serious effects on the general health. 

Many public health authorities believe 
that the majority of human ills have 
their origin in the oral cavities and that 
the general health level of society as a 
whole is affected in direct ratio to the 
dental health level. In other words, if 
the mouths of the human family could 
be kept free from infection from baby- 
hood through adult life, the diseases 
which afflict men could be sharply re- 
duced and life be greatly prolonged. 

Benjamin Rush, famous physician of 
a century ago, recognized a definite rela- 
tionship between rheumatism and in- 
fected teeth. Sir William Osler, one of 
the great medical authorities, said, “The 
problem of mouth hygiene and the care 
of the teeth is the most important of all 
public health measures. There is no 
single thing in preventive medicine that 
equals mouth hygiene and the preserva- 
tion of teeth.” 

Scientific research has been at work 
for the last quarter of a century explor- 
ing and proving the theory of focal in- 
fection and the causes and effects of 
dental disease. Volumes have been writ- 
ten on the subject by Billings, Rosenow, 
Price, Haden, Hartzell and Duke. 
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Oral sepsis is a broad term, referring 
to all disease conditions of the teeth and 
the mouth and the adjacent tissues. It is 
the most widespread disease condition 
and the most common source or focus of 
infection from which bacteria, and the 
poisons that they produce, invade the 
human body. There are other sources of 
infection such as a diseased tonsil, sinus, 
appendix and gallbladder, many of 
which are secondary to infection orig- 
inating in the mouth. 

Black, in his investigation of the prev- 
alence of dental infection, found that 
seventy-eight of every 100 persons aver- 
aging 35 years of age had infected teeth. 

Duke, a medical authority, in the 
study and tabulation of 1,000 medical 
cases, found 66 per cent showing dental 
infection in the x-ray examination. 

The cumulative effect of this constant 
and prevalent disease condition which is 
continually, progressively and insidiously 
undermining the health of the majority 
of industrial workers cannot be measured 
in man hours lost, in decreased produc- 
tion and inefficiency, but, in my opinion, 
it constitutes a menace greater than all 
the adverse factors combined. 

Dental infections can be classified in 
two main groups : 

1. Infections resulting from advanced 
tooth decay in which the nerve or pulp 
of the tooth becomes infected, usually 
manifested by toothache and, unless 
checked by proper dental intervention, 
progressing through the root canal and 
root apex to involve and infect the sur- 
rounding bone, developing into a dental 
abscess and forming a focus from which 
bacteria and their toxins invade or are 
absorbed by the blood and lymph chan- 
nels and are carried to other tissues and 
organs of the body, undermining health 
and resistance and generating acute or 
chronic diseases remote from the sources 
of infection. 

2. Infections developing in the gum 
tissues attached to and surrounding the 
teeth which, when unrecognized or un- 


treated, develop into infections that de- 
stroy the gum tissue attachment and 
bony supporting structures of the teeth 
and become active or potential sources 
of infection from which an invasion of 
bacteria into the blood stream can carry 
on a successful attack against the health 
and often the life of the victim. This 
type of infection is commonly called 
pyorrhea. 

Statistics reveal that, regardless of age, 
sex Or economic condition, 80 per cent of 
the people suffer from one or both of the 
two classes of dental disease, tooth decay 
or pyorrhea. Either tooth decay or 
pyorrhea, unless recognized and treated 
before becoming too far advanced, 
terminates as a potential source of infec- 
tion. 

The prevalence of dental disease indi- 
cates the present dental health condition 
of the industrial worker, who, through 
years of economic stress has been unable 
to secure adequate dental care. It also 
indicates the dental health condition of 
American youth who are rapidly being 
absorbed into industry and explains the 
high rate of rejections by the armed 
forces of our country because of dental 
disease and an insufficient number of 
teeth. In a recent survey and study of 
the dental needs of the adult population 
of the United States, the American Den- 
tal Association reports that, among the 
youth of the country, an average of 6.8 
fillings were needed. This means that 
unless 6.8 fillings are inserted on an av- 
erage for each individual between the 
ages of 15 and 19, every cavity may be- 
come the source of eventual infection. 

Aside from derital infections, the most 
common disease afflicting the industrial 
worker, and the cause of the greatest loss 
of time to industry are colds and influ- 
enza. Dr. Gallup, in a recent nation- 
wide poll, estimates that 50,000,000 
Americans suffered from colds and com- 
plications in 1940. Recovery from colds 
usually takes place in a few days except 
when more serious complications ensue, 
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differing from dental infections, which 
persist indefinitely and can be cured or 
eliminated only by dental intervention. 

The cause of colds is not fully under- 
stood, but lowered resistance is probably 
the most important factor, and dental 
infection seriously lowers the resistance. 
A septic mouth provides favorable 
grounds for the generation and growth 
of the bacteria that cause and complicate 
colds and influenza. 

Sterling V. Mead, in his recent book, 
“Diseases of the Mouth,” states that oral 
sepsis may aggravate disease of the lungs 
and respiratory tract ; in many instances, 
a mistaken diagnosis of tuberculosis may 
be made because of symptoms resulting 
from oral sepsis, and head colds may be 
caused or aggravated by dental infection 
and, in many cases, recur frequently un- 
til dental infection is eliminated. 

Better dental health care, including 
treatment and elimination of dental in- 
fection, would undoubtedly reduce the 
incidence of colds among _ industrial 
workers, and greatly reduce more serious 
complications. 

Rheumatic conditions are common 
among industrial workers, resulting in 
much suffering and disability. Rheuma- 
tism covers a wide variety of ailments, 
the most common of which are arthritis, 
myositis, lumbago, neuritis and bursitis, 
which present a difficult problem for in- 
dustrial medicine. 

Most workers thus afflicted remain at 
work, though severely and painfully 
handicapped in the performance of their 
duties, and thus both productive effi- 
ciency and craftsmanship suffer. The 
ailing worker suffering from a painfully 
lame arm or back is of no more value on 
the production line than a baseball star 
suffering from a similar ailment is to his 
team. More serious attacks often totally 
disable workers for weeks and sometimes 
months. 

Dental infection has long been recog- 
nized as a predisposing ‘cause of many of 
these ailments, and the eradication of 
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oral sepsis has been advised or insisted 
upon by most medical men. There are 
other predisposing causes of rheumatism, 
many and varied, such as improper diet 
and climatic, chemical, mechanical and 
endocrine conditions, but focal infection 
is the dominant cause. 

Moorehead, in a study of 498 cases of 
chronic arthritis, found x-ray evidence of 
root-end infection in 89 per cent and 
evidence of pyorrhea in 78 per cent. 

The industrial physician or dentist 
frequently witnesses spectacular recover- 
ies from acute attacks after one or two 
infected teeth have been removed. 

Medical histories of workers suffering 
from various rheumatic ailments over 
considerable periods of time are com- 
mon, recurrent attacks continuing until 
dental infection has been eliminated. In 
chronic forms, particularly arthritis, in 
which structural changes of joints have 
occurred, the elimination of dental infec- 
tion will not bring about recovery, 
although pain and the inflammatory 
reaction may be relieved. 

Industrial injuries involving bones, 
joints or muscles are often aggravated 
by dental infection, which delays recov- 
ery, prolonging incapacity and compli- 
cating treatment. 

Injury is sometimes claimed, as in 
strains or wrenches, which in all prob- 
ability are acute inflammatory disturb- 
ances, such as myositis and lumbago, 
with focal infection as a predisposing 
cause. 

The medical care of virtually all rheu- 
matic ailments includes routine dental 
examination, with complete x-ray exam- 
ination, and subsequent treatment and 
eradication of dental infection. 

Better oral hygiene among industrial 
workers and adequate dental health care 
would in all probability sharply reduce 
the incidence of rheumatic ailments, a 
major cause of loss of time, suffering and 
incapacity. 

The health of the industrial worker 
and his strength and endurance rest 
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solely upon the ability to eat and digest 
wholesome food; food well chewed by 
sound and efficient teeth and not con- 
taminated by dirty teeth surrou..ied by 
infected gums. Most people are fastidi- 
ous about the foods they eat. '-anliness 
in its preparation and serving 1s of ut- 
most importance. They abhor the lowly 
fly as the arch contaminator, but are 
totally indifferent to the wholesale con- 
tamination that occurs in the process of 
chewing with decayed teeth and in septic 
mouths. 

When this unhealthy condition is pro- 
longed, indigestion or gastric catarrh re- 
sults, accompanied by lack of appetite, a 
bad taste and often nausea, gastric pain, 
belching or gas formation and general 
lassitude. 

Dental infections may cause even 
more serious gastro-intestinal disease, 
such as ulcers of the stomach and intes- 
tines, colitis, infection of the gallbladder 
and appendicitis. Prolonged irritation of 
the tissues of the stomach in this manner 
may Cause cancer. 

Halitosis, resulting from oral sepsis 
and gastric catarrh, while never the cause 
of accidents, can be annoying and dis- 
tracting to fellow workmen. 

Elimination of dental infection, better 
oral hygiene and more adequate dental 
care would surely aid the industrial 
worker in the digestion and assimilation 
of nourishing foods, thereby generating 
health and energy and preventing many 
ailments of the stomach and gastro- 
intestinal tract, which are the cause of 
much loss of time and enforced idleness 
and a detriment to industrial production. 

Heart disease and disease of the cir- 
culatory system cause more deaths in the 
United States than any other disease, the 
mortality from these conditions exceed- 
ing that from cancer, pneumonia and 
tuberculosis, according to insurance rec- 
ords. Heart disease is no respecter of 
social position or economic status, ravag- 
ing ranks of industrial workers as they 
approach the prime of life and the peak 


of their usefulness. Men are more fre- 
quently victims than are women, and the 
incidence of heart disease shows a sharp 
increase in the 40 and 50 year age 
groups. Intense mental or physical 
strain is thought to be a predisposing 
factor. Medical authorities believe that 
infection occurring in earlier life can 
cause structural changes in the tissues of 
the heart, resulting in impaired functien 
of the organ in later life. 

The infections of earlier life can 
result from infectious diseases of child- 
hood, such as scarlet fever and rheu- 
matic fever, or are tonsillar or dental. 
Dental infections in later life, if not the 
primary cause of some of these struc- 
tural changes of the heart and blood 
vessels, are known to aggravate these 
latent conditions. MacKenzie, in his 
book “Diseases of the Heart” says “The 
heart muscle may be impaired by in- 
fection without producing structural 
changes. Long continued irritation or 
infection, however, will produce struc- 
tural changes.” 

Sterling V. Mead, in a recent treatise 
on oral sepsis, writes, “It is probably not 
appreciated what a large percentage of 
people with infected teeth have some 
form of heart impairment. In many in- 
stances, patients will not complain of 
symptoms, which are not apparent, until 
they take some form of exercise.” 

James Barton, M.D., health editor of 
the Chicago Daily News, in discussing 
heart disease recently, says, 

One of the “combination” of diseases that 
comes on in middle life is heart disease, high 
blood pressure, and congested kidneys. Now 
these three diseases occurring together or 
singly do not come on suddenly. The heart 
begins to fail, due perhaps to repeated slight 
or severe infections; the blood pressure grad- 
ually rises due to these same infections and 
to the tenseness caused by modern life; the 
kidneys become congested because of too 
much work put on them by faulty eating. 
These infections may be due to teeth, ton- 
sils, gums, sinuses, gall bladder or other 
organs. 
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Heart disease, all too often, removes 
highly skilled workers, experienced key- 
men, supervisors and executives from 
their duties at a time when they are most 
needed. Others are condemned to re- 
stricted activity, reduced efficiency or 
permanent disability. 

Our attitude toward heart disease has 
a striking similarity to Mark Twain’s 
immortal quip about the weather, when 
he said “Everybody talks about it, but 
nobody ever does anything about it.” If 
the ever mounting death toll of heart 
disease is to be reduced, infection must 
be prevented or eliminated before serious 
damage occurs to the heart, blood ves- 
sels and kidneys. If, in the periodic med- 
ical examinations of employes, any heart 
impairment or abnormally high blood 
pressure is detected, dental infection 
should be eliminated and necessary med- 
ical care be given, with consideration of 
other possible causes. If this were done 
in industry as a whole, many needed 
workers could be saved from untimely 
termination of useful careers. 

The same relationship of dental in- 
fections and diseases of the kidneys and 
urinary tract exists. These infections 
often cause albuminuria and the presence 
of casts and blood in the urine and may 
cause acute nephritis, chronic renal dis- 
ease and prostatitis. The necessity of 
removing such foci is apparent. 

Nervous disorders of the industrial 
worker are a hazard to safety, often 
costly to industry and fellow workmen, 
and are largely responsible, in the anal- 
ysis of industrial accidents, for what is 
termed “man failure.” Among the 
nervous disorders attributable to mouth 
infection are malaise or early fatigue, 
neuritis, neurasthenia, headache, mental 
depression, dizziness, neuralgia, insom- 
nia, painful spine, insanity, paralysis and 
psychoses due to debilitating anemia as a 
result of long standing absorption of tox- 
ins. Mental disturbances are often due 
to the presence of infected and impacted 
teeth, especially mental depression. Re- 
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moval of such teeth often brings about 
recovery and relief. 

Certain diseases and disturbances of 
the eye causing impaired vision are asso- 
ciated with dental infection. Many in- 
flammatory conditions involving various 
tissues of the eyes and the optic nerve 
yield to treatment after the elimination 
of focal infection. 

Lesions of the ear the result of dental 
disease and oral sepsis are common. The 
presence of infected, impacted or even 
decayed teeth may cause reflex pains to 
the ears, and the hearing may be affected 
by irritation and infection. 

Disease of the sinuses are frequently 
the result of infection of the teeth and 
lowered resistance due to oral sepsis. 

The vast scope of the subject and the 
limitation of this presentation will not 
permit further elaboration of the mani- 
fold relationship of industrial ill health 
and dental infection and of the measures 
necessary to better the dental health con- 
ditions of the industrial worker ; particu- 
larly of the younger worker, for whom 
an ounce of prevention will be worth 
many a pound of cure and upon whom 
industry, during the present emergency 
and in the future, must rely. 

Relatively few industrial organizations 
have been aware of the deplorable den- 
tal health condition of the worker and of 
the serious consequences of unchecked 
dental disease. Some have inaugurated 
dental health service. 

One of the pioneers in the field of in- 
dustrial dental health is the Pullman 
Standard Car Mfg. Co., whose chief sur- 
geon at the Pullman Plant, R. J. De 
Motte, submits the following statement : 


From an experience of twenty-five years 
in industrial medicine, it is my belief that 
dental sepsis is the most prolific source of 
ill health among working men. Arthritis, 
neuritis, chronic infections of the gastro- 
intestinal tract, chronic infections of the 
urinary tract, eye infections and often 
anemia and general debility have definitely 
been traced to infections about the teeth and 
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relieved or cured by the removal of such 
infections. I consider the work of the indus- 
trial dentist one of great importance in the 
prevention of loss of time from ill health in 
an industrial organization. 


P. J. Brand, director of safety and 
compensation of the Pullman-Standard 
Car Manufacturing Company, makes 
this statement : 


From the viewpoint of safety, the very 
foundation of a well developed safety 
program is industrial health, of which 
dental health care is an integral part. 
Our Pullman Plant has had an accident fre- 
quency reduction up to 81 per cent in each 
year excepting one since 1923.* Various 
phases of safety endeavor enter into the pic- 
ture of accident prevention that made this 
reduction possible, such as mechanical safe- 
guarding, employe education in safe prac- 
tices, good housekeeping, machine, tool and 
equipment maintenance, departmental safety 
committee organizations and preemployment 
physical examinations. None of these essen- 
tial functions to reduce injuries among em- 
ployes exceeds in importance the plan of 
employe education and dental health care to 
keep him in better all-around health with 
increased physical fitness and mental alert- 
ness. There is a great need and a tremen- 
dous field for more education and publicity 
to bring industrial management and workers 
to a realization of the serious physical and 
mental effects of bad teeth, which contribute 
so greatly to unsafe practices, inefficiency, 
material spoilage, production errors and time 
loss caused by ill health and injury. 


The treatment and elimination of den- 
tal infection is the most important serv- 
ice rendered by the industrial dentist. 
When, in the opinion of the examining 
physician, there is a possibility of dental 
infection predisposing a certain ailment 
from which the worker seeks relief and 
treatment, and the physician has re- 
corded the history, findings and diag- 
nosis, the patient is referred to the den- 
tist for complete dental x-ray and clin- 
ical examination. The dental findings 
are then discussed by the physician and 

*Dental service inaugurated Janpary 1, 
1923. 
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the dentist, who agree on the dental pro- 
cedure to be undertaken. The patient is 
advised to have teeth showing definite 
root-end disease and marked pyorrhea 
removed. With the consent of the pa- 
tient, all teeth considered infected are 
removed at intervals, as rapidly as the 
condition of the patient warrants. De- 
cayed teeth, if the decay does not involve 
the nerve or pulp, are retained for 
restoration, as well as teeth with incipi- 
ent or mild pyorrhea if the disease proc- 
ess can be inhibited by treatment. All 
too frequently, the teeth of ailing work- 
men are so hopelessly broken down and 
infection so extensive that removal of all 
teeth is necessary to restore dental 
health. 

The majority of cases treated at the 
dental infirmary are dental lesions and 
infections presented as purely dental 
cases, such as toothache, gum infec- 
tion and painful swelling. The en- 
lightened and intelligent worker also 
presents himself for periodic examina- 
tion, including x-ray examination and 
prophylaxis. 

Toothache, the most common dental 
complaint of the worker, usually results 
from advanced tooth decay. The degree 
of pain varies with the inflamed or in- 
fected condition of the tooth or of the 
teeth involved. Many men will tolerate 
days, even weeks, of pain and discomfort 
before seeking relief. After one or pos- 
sibly several sleepless nights of intense 
pain, relief is sought. As a worker, the 
patient is inefficient and a liability to 
industrial safety owing to mental dis- 
traction and fatigue. Given prompt re- 
lief either by treatment or extraction, a 
service rendered at the industrial infirm- 
ary, the worker is returned to his duties 
with a minimum of time loss. This en- 
counter with the dentist presents an ex- 
cellent opportunity for the worker to 
gain sorely needed dental health knowl- 
edge, in seeking and receiving relief from 
his suffering; and grateful and in a re- 
ceptive mood for dental advice in the 
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interest of himself and of the industry of 
which he is an important cog. 

Toothache, usually caused by an in- 
flammation of a nerve, or dental pulp, is 
a danger signal. Left untreated, the pulp 
tissue becomes completely involved by 
infection. Often the removal of a tooth 
acutely involved in this manner or with 
a recent similar history will relieve an 
acute inflammatory condition of some 
other tissue or organ remote from the 
focus of infection. 

Acute dental abscesses may follow 
toothache, resulting from the bacterial 
invasion through the root-end into the 
surrounding bone tissues. The virulence 
of the invading bacterial organisms re- 
sults in a violent reaction in the jaw 
bone, manifested by intense throbbing 
pain followed by swelling, sometimes ex- 
treme. The acute dental abscess is com- 
mon among workers, owing to the prev- 
alence of dental disease, and it demands 
much time, skill and experience of the 
industrial dentist in the treatment. The 
patient usually presents himself for 
treatment after a day or two of suffer- 
ing, with various degrees of swelling ; 
having lost from one to three days of 
work or having forced himself to work in 
a toxic and feverish condition, with re- 
duced efficiency and safety. 

Prompt dental treatment at the onset 
of acute dental infection can abort or 
greatly lessen the severity of the infec- 
tion, whereas delay in dental interven- 
tion can result in a disastrous termina- 
tion, with unnecessary suffering, systemic 
toxicity, incapacity and time loss. All 
acute dental infections, unless arrested 
early, severely handicap the worker in his 
duties, dulling his mental processes and 
rendering him an easy victim of indus- 
trial accidents. 

Teeth retained after the acute infec- 
tions subside remain chronically infected 
and a source for the systemic invasion of 
bacteria, becoming a definite hazard to 
general health and to life. 

The vast majority of workers have 


some degree of gum infection, owing to 
lack of care and, in many instances, im- 
proper diet. In the lower age groups, 
inflammation of the gum tissues, or gin- 
givitis, manifested by tenderness and 
bleeding, involve the majority of mouths. 
These conditions usually respond readily 
when remedied by thorough dental pro- 
phylaxis, improved daily care and diet 
correction, and, when neglected, become 
progressively worse and, with advancing 
age, develop into pyorrhea. 

Pyorrhea is very prevalent among 
workers beyond 40 years of age. It is 
characterized by recession and suppura- 
tion of the gum tissues and the destruc- 
tive infection of the bone supporting the 
teeth. A vast amount of research has 
been done on causes and cures of pyor- 
rhea. Mouth care and diet are consid- 
ered basic factors in care, other factors 
including lowered general health, early 
loss of teeth, ill-fitting dental restorations, 
food impaction, trauma, or injury, and 
the unwise use of the toothpick. 

In its moderate stages, the disease can 
be inhibited by treatment and dental 
hygiene. In the advanced stages, wherein 
teeth are loosened by extensive infection 
and tissue destruction, treatment is usu- 
ally hopeless, and the removal of in- 
volved teeth is indicated to prevent fur- 
ther bone destruction and as a health 
measure. 

Pyorrhea constitutes a major source of 
dental infection in middle and later life 
and a hazard to general health. 

Trench mouth, or Vincent’s infection, 
an acute infection involving the gum tis- 
sues and often the mucous membrane 
lining the palate, cheeks and throat, is 
frequent among industrial workers. Usu- 
ally, this infection is found in neglected 
mouths, but at times attacks a well-kept 
mouth. An avitaminosis, especially the 
lack of vitamin C, the citrus fruit vita- 
min, is thought to predispose one to 
lowered resistance of the mouth tissues to 
this disease. This type of infection is a 
constant challenge to the industrial den- 
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tist. The patient has a very sore mouth 
and fetid breath and is feverish, toxic 
and generally ill. The gum tissues are 
swollen and ulcerated and bleed rather 
easily. The glands under the jaw and 
in the neck become swollen and tender. 
In most instances, the patient remains at 
work and there is some danger of con- 
tagion to fellow workers. With proper 
medication, home care and diet correc- 
tion, including consumption of large 
quantities of orange juice, most cases re- 
spond readily, recovery from the acute 
stage taking place in a few days. Here 
again, with immediate care available to 
the worker, industry is safeguarded 
against time loss and possible contagion 
of other workers. After the acute phase 
of the disease subsides, unless dental 
health is restored, a chronic condition 
remains that progresses similarly to 
pyorrhea, causing infection and tissue 
destruction, inviting recurrent acute 
attacks and terminating in the loss of 
teeth. Chronic Vincent’s infection is 
prevalent among workers, being aggra- 
vated by the lack of oral care and by 
improper diet. It affords a fertile field 
for the propagation of bacteria and the 
subsequent invasion of the deeper tissues 
and blood stream. Both the acute and 
chronic forms of Vincent’s infection are 
largely preventable through dental health 
education and by timely dental treat- 
ment. 

Other less prevalent infections of the 
soft tissues of the mouth afflict the in- 
dustrial worker and affect his well being. 
These are usually of a specifi type and 
of unusual interest to the dentist, but, 
because of their rather low incidence, 
they will not be discussed here. 

In the treatment of gum infections, in 
addition to the necessary dental meas- 
ures, the patient’s part in daily care and 
diet correction is of utmost importance. 
Adequate amounts of fruit and dairy 
products and vegetables, rich in minerals 
and vitamins and coarse enough to re- 
quire chewing, to exercise, scour and 
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stimulate the teeth and gums are neces- 
sary. 

The prevention and elimination of 
dental infection, the betterment of den- 
tal health for the industrial worker, can 
be accomplished only by a comprehen- 
sive industrial program. The possibilities 
of such a program are tremendous as it 
would result in a sharp reduction in ill 
health, in increased efficiency, in added 
years of useful service to industrial ca- 
reers and enhanced industrial safety and 
prolonged life. 

The lowered dental health level of a 
large portion of American manpower, 
particularly of American youth, is clearly 
demonstrated by the high rate of rejec- 
tions for service in the Army and Navy. 
If industry were to deny employment to 
the dentally unfit, which it could not do 
for humanitarian and economic reasons, 
production would be stymied and mil- 
lions would be added to the rolls of the 
unemployed. 

The army, however, realizes the sig- 
nificance of the deleterious effects of 
dental sepsis upon the manpower of the 
country, a fact to which industry in gen- 
eral has yet to awaken and which is 
borne out in a statement recently made 
to future enrollees by Lewis B. Hershey, 
director of selective service, quoted in 
part. 


Bad teeth and gums constitute a hazard 
which should not be tolerated, because they 
so frequently lead to illnesses which make 
the individual unfit for service of any kind, 
the office, farm, factory or armed forces. 
You may think that you can “get by” with 
dental disease and still carry on. Possibly 
you can for a while, but under such circum- 
stances you may not be as fit or as efficient 
as you think. Certainly you are not fit 
enough for the armed forces or for any form 
of strenuous life. You will not be considered 
fit enough for service—even for limited 
service. It is questionable also whether you 
will retain the health necessary to work on 
the farm, in the office, or in industry. As the 
years pass, many illnesses may beset you be- 
cause of the presence of infected and neg- 
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lected teeth which might have been avoided 
had these dental defects been corrected in 
early life. Why not face the issue squarely 
now, dispose of the dental defects immedi- 
ately and fit yourself for service and better 
health. . . . Remember this—the health of 
your teeth is essential to the health of your 
body, the health of your body is at present 
of crucial consequence to the welfare of 
your country in its plan of National De- 
fense. 

General Hershey might well have 
spoken these words to the industrial 
army. 

Thomas Parran, Surgeon General, U. 
S. Public Health Service, addressing the 
American Medical Association June 3 at 
the annual meeting at Cleveland, Ohio, 
stated that the medical profession and 
public health agencies must prepare 
American manpower in industry as well 
as in the combat services for a long war ; 
that almost a million work years were 
lost in American industry last year 
through illness and that even a 10 per 
cent reduction in industrial illness would 
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be equivalent to a gain of twelve army 
cantonments, or five battleships or 16,400 
combat tanks. He further stated that 
the public health and medical pro- 
fessions should draw the blue prints 
now for early nation-wide action to put 
all of our knowledge to work in this 
emergency. 

In the development of these blue 
prints, industrial dental health must be 
considered, as any appreciable reduction 
of illness in American industry can be 
achieved only by the prevention or elim- 
ination of dental infection. 

It is my belief that the dental profes- 
sion, through the American Dental Asso- 
ciation and component state and local 
societies, profoundly aware of its great 
responsibilities in the present emergency 
and defense effort, stands ready to co- 
operate with American industry, the Na- 
tional Safety Council, the medical pro- 
fession and other public health agencies, 
to formulate a national dental health 
program. 


THE NATIONAL DENTAL 


Tue National Dental Hygiene Associa- 
tion, a non-profit philanthropic corpora- 
tion, was incorporated in the District of 
Columbia in June 1940. The basic ob- 
jective of the Association is the promo- 
tion of dental research, education and 
treatment. Its founders and officers hope 
to arouse the public to the need for more 
adequate dental health and to stimulate 
the laity to an interest in these objec- 
tives. The association was established 
through a grant from the Martha M. 
Hall Foundation, a non-profit philan- 
thropic corporation under the laws of 
the state of New York. 

Mr. Randolph G. Bishop, executive 
secretary of the new association, feels 
that the major effort of the association 
will be directed toward ‘the formation of 
dental health committees, which will 
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bring together in every community the 
profession, the health and welfare groups 
and lay men and women for united ac- 
tion in a comprehensive dental health 
program. Consequently, the National 
Dental Hygiene Association sought the 
approval of the American Dental Asso- 
ciation, as such approval was essential to 
the pane | of its efforts. 

After careful investigation and consid- 
eration by the Committee on Public 
Health and Education, the House of 
Delegates of the American Dental Asso- 
ciation approved the recommendation of 
the Board of Trustees that the American 
Dental Association approve the work 
of the National Dental Hygiene Asso- 
ciation as long as this work is conducted 
in accordance with the present pro- 
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RESEARCH COMMISSION 


REVISED AMERICAN DENTAL ASSOCIATION SPECIFICA- 

TION NO. 12 FOR DENTURE BASE MATERIAL ACRYLIC 

RESIN OR MIXTURES OF ACRYLIC AND OTHER RESINS 
(EFFECTIVE JANUARY 1, 1942) 


A. General Specification. 

This specification is for denture base 
material composed of polyesters or 
acrylic acid or substituted acrylic acids 
or copolymers of these with vinyl esters 
or styrene. 

B. Types and Classes. 

B-1. Types: Denture base material 
shall be of the following three types: 

Type I. Powder and liquid. 


Type II. Plastic cake (5+3 mm. 
thick). 

Type III: Powder. 

B-2. Classes: Denture base material 


shall be furnished in the following two 
classes : 

Class A. Pink. 

Class B. Clear. 

C. Material and Workmanship. 

C-1. Toxicity and irritation: No in- 
gredient of the resins shall, after curing, 
be toxic or irritating to the mouth tis- 
sues. 

C-2. Impurities : The material shall be 
free from dirt, grit or other objectionable 
foreign materials. Coloring matter shall 
not be considered a foreign material. 

D. General Requirements. 

D-1. Translucency: A specimen (see 
F-4) of the cured pink resin 1 mm. thick 
shall be translucent. 

D-2. Satisfactory working qualities: 
The resin, when cured according to in- 
structions furnished by the manufac- 
turer, shall yield a satisfactory denture. 
The cured resins shall display the follow- 
ing general properties : 

D-2a. A smooth glossy surface. 

D-2b. A smooth surface when pol- 
ished. 


D-2c. A smooth unchipped surface 
when trimmed at room temperature. 

D-2d. Cured denture bases shall be 
compatible with uncured denture base 
material and a strong union shall result 
when additions or repairs are properly 
made. 

D-3. Porosity: Cross-sectioned speci- 
mens (6 mm. in thickness and 25 mm. 
square) of the cured resin shall not show 
bubbles or voids by visual inspection. 

D-4. Color: The color of the cured 
resins shall be as specified by the pur- 
chaser. 

D-4a. Class A: The color shall be 
evenly distributed or uniformly mottled. 

T-4b. Class B: Clear resin shall be 
crystal clear. 

E. Detail Requirements. 

E-1. Uncured material: The uncured 
material shall meet the following re- 
quirements : 

E-1a. Packing test: The material shall 
have sufficient plasticity to mold as speci- 
fied in F-2. 

E-2. Cured resin: The cured resin 
shall meet the following requirements : 

E-2a. Transverse test: The deflection 
of specimens (see F-3) tested in air at 
37° C. shall meet the requirements listed 
in the accompanying table. 

E-2b. Sorption: The increase in the 
weight of the resin shall not be more 
than 0.7 mg. per square centimeter of 
surface after immersion in water for 
twenty-four hours at 25° C. (see F-4). 

E-2c. Solubility : The loss in weight of 
the specimen used in E-2b shall not be 
more than 0.07 mg. per square centi- 
meter of surface. 
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E-2d. The color of the cured resin 
shall be stable (see F-6). 

F. Methods of Inspection and Test. 

F-1. Preparation of specimens: Speci- 
mens of the cured resin shall be made 
from samples processed in accordance 
with the directions accompanying the 
package (G-r). 

F-2. Packing test: The apparatus 
used in the packing test consists of : 

(a) A flat smooth brass die (5 cm. 
square and 1 cm. thick) containing holes 
0.75 mm. (0.029 inches; using No. 69 
drill) and 1.00 mm. (0.40 inches ; using 
No. 60 drill) in diameter. The holes 
shall be arranged around the center of 
the block in four concentric circles, the 
radius of the smallest circle being 5 mm. 


DEFLECTION OF SPECIMENS 


| 


Deflection for loads* 


1,500 gm. to 
4,000 gm. 6,000 gm. 
TYPE Maximum | Minimum | Maximum 
Mm. Mm. Mm. 
I, If or III 2.6 3.0 8.0 


*Deflection shall be measured from an initial 
load of 1,500 gm. to the load indicated. 


The holes shall be spaced at 5 mm. in- 
tervals on radii 22.5 degrees apart. Those 
of the inner circle shall be 0.75 mm. in 
diameter. All others shall be 1 mm. in 
diameter. 

(b) A device for applying a load of 
5,000 gm. 

(c) An air chamber, the temperature 
of which shall be adjusted to +5° C. of 
the manufacturer’s specified temperature 
(see G-1). All of the equipment shall be 
brought to this temperature before the 
specimen is inserted. 

The material shall be handled as di- 
rected by the instructions accompanying 
the package up to the point of packing 
the case. In Type I material, a suitable 
plasticity shall be obtained within ten 


five minutes after the start of the mix of 
the powder and liquid. Then 8+2 gm. 
of the material shall be placed on the 
metal die to a depth of approximately 
5 mm. The die and specimen shall be 
quickly transferred to the air chamber 
and the 5,000 gm. load immediately ap- 
plied. Ten minutes later, the die and 
specimen shall be removed from the oven 
and the resin stripped from the die. 

The material complies with the pack- 
ing test if it is intruded into at least two 
of the smaller holes to a depth of more 
than 0.5 mm. 

F-3. Transverse test: Transverse tests 
shall be made on specimens 2.50 mm. 
thick, 10.00 mm. wide and 65 mm. long. 
The specimens shall be machined to di- 
mension and finished to a smooth sur- 
face. The tolerance on the thickness and 
the width shall be +0.03 mm. The pre- 
pared specimen shall be stored in water 
at 37° C. for from two to four days im- 
mediately before testing in air at 37° C. 
The specimen mounted in an appropri- 
ate instrument, such as is shown in Fig- 
ure,’ shall be placed over a 50 mm. span 
and the load applied in the center of the 
span. The bearing surfaces shall be 3.2 
mm. (0.235 inches) in diameter. The 
deflection shall be measured at the center 
of the span by means of an indicator 
accurate to at least 0.01 mm. An initial 
load of 1,500 gm. shall be placed on the 
specimen, the deflection recorded anc the 
additional loads (see E-2a) applied at 
the rate of 500 gm. per minute. ‘The 
deflection shall be read one-half minute 
later. The deflection shall be recorded 
to the nearest 0.01 mm. The difference 
between the deflections at the initial load 
and the total load shall be taken as the 
deflection of the specimen. The average 
of the recorded deflections for three 
specimens shall be reported to the near- 
est 0.1 mm. When the determined num- 
ber falls midway between two numbers, 
the even number shall be recorded. 


1. This refers to figure in previous specifica- 
tions (J.A.D.A., 28:327, February 1941). 
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F-4. Water sorption: The water sorp- 
tion test shall be made in duplicate on 
disks 505 mm. in diameter and 10.2 
mm. thick. All surfaces of the disks shall 
be smooth, and the top and bottom shall 
be flat. The specimens shall be condi- 
tioned by drying to a constant weight in 
an oven at 75+3° C., cooled in a desic- 
cator for one hour and weighed to 0.2 
mg. Constant weight shall be considered 
as attained when the specimer loses no 
more than 0.5 mg. in weight after any 
twenty-four-hour period in the oven at 
50° C. 

The specimens are then immersed for 
twenty-four hours in water at 25+2° C. 
At the end of this time, they are wiped 
with a dry cloth and weighed immedi- 
ately. 

The value for water sorption shall be 
calculated as follows for each specimen : 


wet weight—conditioned weight (mg.) 
surface area (sq. cm.) 


=sorption (mg. per sq. cm.) 


The average of the determined values 
for the two specimens shall be reported 
to the neatest hundredth milligram per 
square centimeter. The final value (av- 
erage of two determinations) shall be 
rounded to the nearest 0.1 mg. per square 
centimeter. When the final value falls 
midway between two numbers, the even 
number shall be recorded. 

F-5. Solubility : The specimens used in 
F-4 shall be used in determining solubil- 
ity. After the final weighing (in F-4), 
they shall be reconditioned to constant 
weight in the oven precisely as was done 
in F-4. The soluble matter lost during 
immersion shall be determined to the 
nearest hundredth milligram per square 
centimeter as follows for each specimen : 


conditioned weight (mg. F-4) 
—reconditioned weight (mg. F-5) 
surface area (sq. cm.) 
=solubility (mg. per sq. cm.) 


The final value (average of two de- 
terminations) shall be rounded to the 
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nearest 0.01 mg. per square centimeter. 
When the final value falls midway be- 
tween two numbers, the even number 
shall be recorded. 

F-6. Color stability : Smooth flat speci- 
mens of cured resin shall be exposed to 
the radiation of a sunlamp BM 12 (Gen- 
eral Electric) with an S-1 bulb, which 
has been in use not less than fifty nor 
more than 400 hours. The light source 
is a combination tungsten filament mer- 
cury-arc enclosed in Corex D glass which 
filters out the ultraviolet light below 
2800 A. The lamp is rated at 450 watts. 
The specimens are carried on an alum- 
inum disk which is centered under the 
S-1 bulb and rests on a phonograph turn- 
table, operated at 33 revolutions per 
minute. The specimens are held approxi- 
mately 5 mm. above the disk and 5 
inches from the center by screws. The 
plane of the specimen is 7 inches from 
the bottom of the S-1 bulb. Specimens 
the size of those used in F-4 are satis- 
factory. The specimens shall not show 
more than a slight change in color (per- 
ceptible with difficulty) after twenty- 
four hours’ exposure, when compared 
with an unexposed duplicate specimen. 
The comparison shall be made by visual 
inspection in daylight. 

G. Packaging. 

G-1. Direction for curing: Adequate 
and accurate instructions for storing and 
processing shall accompany each pack- 
age. These shall be such that they can be 
carried out with the equipment generally 
available in the laboratory of the dental 
practitioner. These instructions shall in- 
clude the following : 

(a) Temperature of flask when the 
resin is packed. 

(b) Time to bring to recommended 
curing temperature. 

(c) Time to hold at curing tempera- 
ture. 

(d) How to cool flask. 

(e) When to release flask. 

G-2. Package marking: Each package 
of material shall be marked with a serial 
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number or a combination of letters and 
numbers which shall refer to the manu- 
facturer’s records for that particular lot 
or batch. The resin content shall be 
stated on the outside of each package. 
For example, if the resin is a mixture 
of methyl and ethyl methacrylate, it 


shall be so stated. Names of all of the 
resins present in the material shall be 
given. 

G-3. The minimum net weight of the 
contents shall be indicated on all pack- 
ages. In Type I, the minimum net vol- 
ume of the liquid shall be indicated. 
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The Dental Society of the State of New Bork 


PRESIDENT 


BEGINNING in January 1942, the Amer- 
ican Dental Association will send to each 
member residing in those states which 
have requested it a membership cer- 
tificate, 64 by 9} inches, as illustrated. 
This certificate, suitable for framing, is in 
two colors, and the Committee on Mem- 
bership requests all members receiving 


Harr; 


one to frame and hang it in a suitable 
place. 

These certificates will be mailed from 
the American Dental Association head- 
quarters to each member after he has 
paid his dues to his local or state society. 

W. Chairman, 
Committee on Membership. 
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Membership Page 


PERCENTAGE OF DUES RECEIVED IN CENTRAL OFFICE AS OF 
NOVEMBER 30, 1941, AS COMPARED TO 1940 MEMBERSHIP 
0 0 0 © 100% MEMBERS 


404 
239 
1,816 
SOUTHERN CALIFORNIA... > 1,916 
COA 479 
CONNECTICUT ........... 962 
73 
DISTRICT OF COLUMBIA... 446 
515 
438 
189 
. 4701 
1,169 
568 
| | 249 
MASSACHUSETTS ......... 2,099 
MICHIGAN .... ae 1,999 
MINNESOTA ... 2 1,751 
250 
1,421 
NEBRASKA .............. 600 
48 
NEW HAMPSHIRE .. 165 
NEW JERSEY ............ 2,071 
NEW MEXICO ............ = 104 
NORTH CAROLINA ....... : 552 
NORTH DAKOTA .......... 180 
2,642 
OKLAHOMA .............. 483 
PENNSYLVANIA ........... > 3,770 
PHILIPPINE ISLANDS ....... 2 
RHODE ISLAND ........... ; 280 
SOUTH CAROLINA ........ . 217 
SOUTH DAKOTA ........ 173 
563 
; 545 
WASHINGTON ............ 764 
WEST VIRGINIA ........... 374 
WISCONSIN 1,574 
0 10 =—20 30 40 50 60 70 80 90 100% 


Percentage based on dental population figures supplied by the State Society Secretaries 
194! percentage. percentage. 
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COUNCIL ON DENTAL THERAPEUTICS 


COMMENTS ON ACCEPTED DENTAL REMEDIES, 


SEVENTH 


AccePpTeD DenTAL REMEDIES, which is 
now in its seventh edition, contains de- 
scriptions of proprietary articles that 
have been accepted as conforming to the 
rules of the Council, of simple non- 
proprietary and: nonofficial substances 
which appear to-be of sufficient impor- 
tance to warrant their inclusion, and of 
simple pharmaceutic preparations, the 
inclusion of which is intended to give 
useful information to dentists. The book 
also contains informative articles dealing 
with topics of current importance. 
Among these are chapters on sulfa- 
nilamide and related compounds, on 
vitamins, including daily requirements, 
and on calcium compounds. 

With each revision of the book, there 
are alterations in various chapters, ad- 
dition and deletion of products, and ad- 
dition of informative material. A 
product may be deleted from the ac- 
cepted list because of failure to comply 
with one or more of the Council’s rules ; 
because the product has been removed 
from the market, or because the evidence 
available at the time of revision of the 
book no longer warrants continued ac- 
ceptance. In order that members of 
the profession may be more fully in- 
formed of certain changes that have 
been made in Accepted Dental Remedies, 
seventh edition, the following brief state- 
ments concerning deletions of certain 
articles are being made : 

Strychnine sulfate and brands of this 
product were deleted because of ex- 
tremely limited usefulness of this drug 
in dental practice. 

Brands of arsenic trioxide were deleted 
from Accepted Dental Remedies, but it 
was voted to retain an informative chap- 
ter on this drug. This action was taken 


EDITION 


on the basis of review of the available 
evidence by a Council referee, together 
with suggestions and recommendations 
of a number of clinical consultants. In 
view of the fact that there may be oc- 
casions when arsenic trioxide will be 
found useful, the informative material 
in the book, with certain revisions, was 
retained. 

Guaiacol carbonate, N.F., which was 
listed as an expectorant in the sixth edi- 
tion of the book, was deleted because of 
lack of further evidence of its general 
usefulness. 

It was voted to delete brands of mer- 
cury, U.S.P. listed in the book. The in- 
formative chapter on mercury and com- 
pounds of mercury, with revisions, was 
retained. The Council concluded that 
there is no necessity for listing various 
brands of mercury, U.S.P. in view of 
the fact that the Research Commission 
has published specifications for mercury 
for amalgams. 

Pyridium (Merck & Co., Inc.) was 
first listed and described in Accepted 
Dental Remedies, 1934. At the time of 
acceptance, the available evidence on the 
usefulness of this product appeared to 
be encouraging. Acceptance was granted 
on the basis, in part, that retention of 
the product in the accepted list was con- 
tingent upon presentation of more sub- 
stantial evidence. Further evidence of a 
substantial character has, however, not 
made its appearance. The firm has in- 
formed the Council that it has not been 
possible to proceed with its previously 
announced intention of prosecuting fur- 
ther studies on pyridium. It has expressed 
no disagreement with the Council’s 
policies as applied to the deletion of the 
product. 
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Firms having accepted brands of the 
products mentioned above have been in- 
formed of the Council’s action in each 
instance, and have been further informed 
that such actions were taken without 
prejudice to the firm and with the pos- 
sibility of reinstatement of brands of 
these products should future evidence 
warrant such steps. 

Individual products have been re- 
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moved from the accepted list because of 
announcements from manufacturers to 
the effect that such products are no 
longer marketed. These have not been 
itemized for this report. 

Deletions of products from the ac- 
cepted list because of violation of the 
Council’s rules in respect to advertising 
have been treated separately in reports 
published in THE JouRNAL. 


ISOTON—NOT ACCEPTABLE FOR A.D.R. 


[Report of the Council on Dental 
Therapeutics of the American Dental 
Association, authorized for publication. ] 

TuHeE Council’s report on Isoton, find- 
ing this product not acceptable for 
A.D.R., was presented to the firm, which 
has taken exception to the Council re- 
port, but has failed to present evidence 
warranting withholding publication of 
the report or to cause fundamental re- 
visions of the objections raised by the 
Council to the product and claims made 
in its promotion. The firm presented 
clinical evidence in the form of testi- 
monial letters, but these were deemed in- 
adequate. The Council therefore voted 
to publish thé following report: 

Isoton was presented to the Council 
as a “general external-use antiseptic and 
mouthwash.” The firm states that the 
main active ingredients are “a one to 
one thousand solution (aqueous) of 
(C,H;,ON), H.SO, and a one to two 
thousand aqueous solution of benzoic 
acid. Containing a little less than 1% 
of ethyl alcohol.” 

This product was the subject of a 
previous Council report finding the 
preparation unacceptable because of con- 
flict with Rules 1 and 8. This report was 
sent to the firm in 1932, but was not 
acknowledged. 

The package label of the product 
bears a statement of composition as fol- 
lows: “Less than 1% alcohol. Oxy- 


Benzol derivative — sulphate, Boron, 
Chlorine with Benzoic Acid and Essential 
Oils.” This does not quite correspond to 
the statement furnished the Council. 
However, neither statement of composi- 
tion is adequate or satisfactory from the 
Council’s standpoint. It is the referee’s 
opinion that the statement of composi- 
tion would not be satisfactory in the 
light of the requirements expressed in 
the Food, Drug and Cosmetic Act. 

Apparently, Isoton is essentially a di- 
lute solution of oxyquinoline sulfate con- 
taining essential oils, benzoic acid and 
certain other ingredients, which are 
loosely stated by the manufacturer to be 
alcohol, boron and chlorine. It is evi- 
dent to any one with a knowledge of 
chemistry that the last two ingredients 
probably do not exist as such in the solu- 
tion. 

In the advertising circular, it is stated 
that Isoton is about as germicidal as 
tincture of iodine and that it has a 
phenol coefficient of 18. It is also stated 
that it is non-toxic, rapid in action, pleas- 
ant to use and non-irritating and that it 
has great powers of penetration. Satis- 
factory evidence in support of these 
claims has not been furnished. 

Oxyquinoline sulfate, which is ap- 
parently the essential ingredient in the 
preparation Isoton, is a _ well-known 
chemical and has been described in a 
number of standard textbooks. It is, for 
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example, described in the following 
terms in “A Manual of Pharmacology” 


by Sollmann, fifth edition, p. 623: 


Oxyquinoline Sulfate, (CsH:ON)2H2SO,, 
is very strongly bacteriostatic, but feebly 
germicidal. It seems to be nontoxic and is 
used as an antiseptic lotion for mucous mem- 
branes, etc., under the name of chinosol. Its 
fate was studied by Brahm, 1899. Several 
iodated derivatives are used as effective 
amebacides in dysentery, especially Vioform 
and Chiniofon (Yatren). 


The use of oxyquinoline sulfate in a 
salt solution containing 0.85 per cent 
sodium chloride or 5 per cent sodium 
chloride has been reported by William 
C. Lusk (Proc. Soc. Exper. Biol. & Med., 
16:104, 1919) and the exact details for 
application in various surgical processes 
were recorded. 

According to Prinz (Dental Materia 
Medica and Therapeutics, sixth edition, 
1927), oxyquinoline sulfate was intro- 
duced into dentistry in 1895. The use of 
the substance in dental practice is there- 
fore not new. 


The referee is unable to agree that the 
firm is entitled to a proprietary trade- 
mark, Isoton, for the preparation. In his 
opinion, the product is in conflict with 
Rule 8. 

It is also noted that the package label 
bears the statement “Inhibits disease 
germs.” The referee finds this statement 
misleading and uninformative. 

In advertising for the product, much 
is made of its low toxicity. It has been 
reported, however, that prolonged use of 
oxyquinoline sulfate in the mouth 
slightly darkens the teeth. 

The firm claims that Isoton is a supe- 
rior product, in part, because the osmotic 
pressure is that of fresh blood. No evi- 
dence was presented to substantiate 
claims in this direction. 

In view of the foregoing, the Coun- 
cil finds Isoton not acceptable for 
A.D.R. 

A copy of the rules that govern the 
Council in the consideration of articles 
will be sent on request. 

Haro ip L. Hansen, Secretary. 


FEDERAL TRADE COMMISSION STIPULATION ON “STOP” 


H. G. Bernstein, trading as Purity 
Certified Products, 716 West Madison 
St., Chicago, engaged in selling a prep- 
aration containing drugs known as 
“Stop,” an alleged breath deodorant, 
together with other medicinal prepara- 
tions, has stipulated with the Federal 
Trade Commission to cease and desist 
from representing that “Stop” purifies 
the breath, that it “kills,” “destroys” or 
“neutralizes” unpleasant breath odors, 
that it does not act as a perfume, and 
that the effect of the preparation is sub- 
stantial or complete or that the prepara- 
tion possesses efficacy except to the ex- 
tent that it may partially and tem- 
porarily mask unpleasant breath odors. 
The respondent further agrees to desist 


from using as a designation for the prod- 
uct the name “Stop” or other designa- 
tion which implies that it stops bad 
breath. 

The respondent further agrees, in con- 
nection with the advertising of all medi- 
cinal preparations not manufactured, 
produced or compounded by him, that 
he will cease and desist from represent- 
ing, through use of such terms as “direct 
from manufacturers,” “factory prices” 
and similar terms, or the words “direct,” 
“manufacturers,” “factory” or by any 
other means, that any of the prepara- 
tions, including the one designated “Stop” 
are sold by him at factory prices, 
when such is not the case. (Stipulation 
02908) 
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ABSTRACT OF FEDERAL TRADE COMMISSION STIPU- 
LATION 02868 WITH BIOFOODS CORPORATION, 
NEW YORK, N. Y. 


Bioroops CorporaTION, 16 West 
Twenty-Second St., New York, N. Y., 
engaged in selling certain health food 
products, has stipulated with the Fed- 
eral Trade Commission to cease and de- 
sist from representing that “Fortified 
Palm-Co” is “the modern calcium phos- 


phorus vitamin ‘D’ aid,” or has a bene- 
ficial effect on symptoms of nervousness, 
low resistance, soft teeth, brittle nails and 
poor endurance, unless thee conditions 
are due to a lack of calciuin and phos- 
phorus in the diet, associated with a de- 
ficiency of vitamin D. 


ABSTRACT OF FEDERAL TRADE COMMISSION 
ORDER 4504 ON KEMICO 


Tue Federal Trade Commission or- 
dered F. W. Johnson, trading as Kemico, 
Park Ridge, IIl., to cease and desist from 
making misleading representations in the 
sale of fourteen formulas for medicinal 
and cosmetic preparations. The Com- 
mission order directs the respondent to 
cease misrepresenting the effectiveness 
of preparations compounded from his 


formulas, including, among _ other 
things, formulas for the teeth (“Teeth 
Whitener Formula “A” and “Formula 
B”). 

The respondent was also ordered to 
cease representing, among other things, 
that the preparation compounded from 
“Teeth Whitener Formula A” is entirely 
safe for use. 


ACCEPTED DENTAL REMEDIES 


The Council on Dental Therapeutics of the American Dental 
Association announces the inclusion of the following article 
in the list of Accepted Dental Remedies. 


DENTIFRICES* 
Kynal Tooth Powder: Composition: See Graver’s Tooth 


Powder (A.D.R. Ed. 7, p. 108). 


Manufactured by Grasco Products, Inc., Cleveland, Ohio. Dis- 
tributed by Elars Products, Inc., Richmond, Va. 
_Admission of an article to the list of Accepted Dental Reme- 
dies does not imply a recommendation. Information regarding 
the rules and work of the Council will be sent on request. 


*A.D.R. Ed. 7, p. 102. 


Harotp L. Hansen, Secretary. 
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COUNCIL ON DENTAL EDUCATION 


CONGRESS ON DENTAL EDUCATION AND LICENSURE 


The Congress on Dental Education 
and Licensure will be held at the Palmer 
House, Chicago, February 21, 1942, un- 
der the auspices of the Council on Den- 
tal Education of the American Dental 
Association. Following is the program, 
Minor J. Terry, chairman of the Coun- 
cil, presiding. 


Morning Session 10 a.m. 
(Ball Room) 


Greetings 

Oren A. Oliver, President of the 
American Dental Association. 

A. L. Walsh, president of the Amer- 
ican Association of Dental Schools. 

Walter F. Barry, president of the Na- 
tional Association of Dental Exam- 
iners. 


General topic for the morning session 


How Can Obsolete Procedures and 
Processes in Dental Teaching and 
in Dental Examining Be Eliminated 
and How Can Teaching and Exam- 
ing Be More Closely Articulated? 


Teacher Approach 


Charles F. Bodecker, professor of den- 
tistry (oral histology), School of 
Dental and Oral Surgery, Columbia 
University. 


Examiner Approach 
Philip L. Schwartz, New Brunswick, 
N. J., former member of the New 
Jersey State Board of Dental Ex- 
aminers. 
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Luncheon Session 1 p.m. 
(Ball Room) 
The University and Professional Educa- 


tion 
Franklyn Bliss Snyder, president of 
Northwestern University. 


Afternoon Session 2 :30 p.m. 
(Ball Room) 


General topic for the afternoon session : 
The Design of the Dental Curricu- 
lum. 


By Integration with Medicine 
Howard M. Marjerison, dean of the 
College of Dentistry, University of 
Illinois. 


By Autonomy in Administration and 
Teaching 
Willard C. Fleming, dean of the Col- 
lege of Dentistry, University of Cal- 
ifornia. 


Discussion 


Members of the committee in charge 
are William N. Hodgkin, chairman, 
Warrenton, Va.; J. Ben Robinson, Bal- 
timore, Md.; Willard C. Fleming, San 
Francisco, Calif.; Walter A. Wilson, 
Trenton, N. J., and Harlan H. Horner, 
Chicago, IIl. 

The price of the luncheon will be 
$1.50. Reservations can be made by ad- 
dressing the Council on Dental Educa- 
tion, 212 East Superior St., Chicago, III. 


| 
| 
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LEGISLATIVE COMMITTEE 


ADVERTISING TO THE PUBLIC BY 
DENTAL LABORATORIES 


Dmect public advertising by so-called 
dental laboratories is a relatively recent 
development. The practice has not been 
extensively engaged in for more than 
three or four years, but it has already 
caused law enforcement authorities a 
great deal of trouble. Like the mail 
order denture business, it is apparently 
sufficiently lucrative to justify the risk 
involved. 

From the public health viewpoint, the 
sale of dentures in this manner is as 
harmful and fraudulent as the sale of 
dentures by mail, and for this reason it 
is essential that it be stopped. The steps 
employed in the establishment of such a 
business are somewhat as follows: A so- 
called “dental laboratory” is started and 
advertisements are inserted in local news- 
papers in which the laboratory offers to 
sell the highest quality false teeth, at the 
lowest prices. As a general rule, the 
prices advertised are from $7 to $10 per 
denture, but the customer is usually in- 
duced to purchase considerably more ex- 
pensive dentures. Persons attracted by 
the advertisement appear at the office of 
the concern, where a salesman shows 
them the various types of dentures avail- 
able and sells them some particular type. 
The customer is required to make either 
a full or part payment and is then in- 
formed that it is necessary to have im- 
pressions taken. The salesman tells him 
that he can recommend a dentist who 
will take the impression for a very small 
fee, in some cases as low as $3. The cus- 
tomer goes to the dentist’s office, which 
is usually close to that of the laboratory, 
and has the impressions taken. He sub- 
sequently returns to the dentist’s office, 
where the finished dentures are placed 
in his mouth. 


The customers are referred to dentists 
for the impression and insertion of the 
dentures because most state dental laws 
provide that these acts constitute the 
practice of dentistry and an unlicensed 
person must not hold himself out as be- 
ing capable of performing these services. 
This dutiful compliance with the law, 
however, does not eliminate all of the 
aspects of this business that are detri- 
mental to the public health. The fact 
remains that dental service is being ad- 
vertised and that misleading statements 
and price emphasis are the leading char- 
acteristics of these ads. 

Dentists are prohibited from advertis- 
ing by the Code of Ethics and by every 
state dental law. The legality of this 
prohibition of advertising has been sus- 
tained by every court of appeal which 
has considered the question, including 
the United States Supreme Court. All of 
these courts have recognized the fact that 
advertising and professional conduct do 
not mix and that the public suffers when 
persons dealing with human ailments are 
permitted to advertise. 

It is obvious that advertising by dental 
laboratories as described above is essen- 
tially the same offense as advertising by 
dentists. What purpose is achieved when 
dentists are prohibited from advertising 
directly if, at the same time, they are 
permitted to advertise indirectly through 
a dental laboratory ? 

As soon as this practice was estab- 
lished, it became evident that the great 
majority of dental laws were inadequate 
to cope with it because they did not pro- 
hibit laboratories from engaging in this 
type of advertising. When these laws 
were drafted, the possibility of this prac- 
tice developing was not entertained and, 
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as a result, no specific prohibition of it 
was made. However, as soon as these 
practices were established, it became evi- 
dent that unless such laboratory adver- 
tising was prohibited, the whole value of 
the advertising restrictions of the laws 
would be lost. Unethical dentists could 
completely evade the restriction of the 
laws by establishing a so-called labora- 
tory to act as a front and do their ad- 
vertising for them. In most cases, the 
situation was even worse than this in 
that the dentist was only a “front man” 
for the layman who was the proprietor 
of the laboratory. 

For the purpose of preventing these 
harmful practices, eleven states and the 
District of Columbia have amended their 
dental practice acts in the last two years: 
Florida, Illinois, Louisiana, Maine, 
Michigan, Maryland, New Jersey, New 
York, Ohio, Rhode Island and Wiscon- 
sin. In most cases, the amendment re- 
quired is simple. It either provides that 
advertising directly to the public to the 
effect that the advertiser will construct 
dentures constitutes the practice of den- 
tistry, which cannot be engaged in by an 
unlicensed person, or it merely declares 
that such advertising is a misdemeanor 
punishable by itself, without bothering 
to call it the practice of dentistry. 

The advertising laboratory owners 
were expected to contest the validity of 
these restrictions, and so it is not sur- 
prising that a considerable amount of 
litigation has arisen concerning their 
constitutionality. Most of the cases that 
have arisen are still pending in the lower 
courts, and only one case has progressed 
far enough to result in a decision by a 
state supreme court. This case arose in 
Illinois, one of the first states to amend 
its law to prohibit the practice and con- 
sequently one of the first to become in- 
volved in a case involving the constitu- 
tionality of such a restriction on labora- 
tory advertising. It was terminated by a 
supreme court decision rendered June 
13, 1941, in which the Court unequivo- 
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cally stated that, in its opinion, a prohi- 
bition of this type was clearly constitu- 
tional and well within the police power 
of the legislature. 

In discussing the effect that such ad- 
vertising would have upon the practice 
of dentistry, the Illinois court stated : 


Appellants claim they have a constitu- 
tional right to advertise their business and 
sell their products to the public, subject only 
that the making of the impressions and the 
fitting and adjustment of the plates shall be 
by a licensed dentist. It is obvious that if 
they were permitted to thus advertise their 
business, the practice of the profession of 
dentistry would, to a great degree, be sub- 
servient to the business of those engaged in 
the making of plates. It is well known that 
the masses of the public do not comprehend 
or understand the skill that is necessary to 
the making of proper dentures and the 
proper charges to be made for such services. 
Such persons are often attracted by the ad- 
vertisements of the quack and charlatan and 
seek his services. 

Appellants concede that a considerable 
number of their customers come to their 
laboratories because of the advertisements 
and publicity they give to their business. 
They also admit that they refer many of 
their customers to a dentist, as a rule to one 
particular dentist. Dr. Hejna testified that 
about 35 per cent of his patients were re- 
ferred to him by ones operating a laboratory. 
If the advertisement carried on by the dental 
laboratories was the medium that brought 
the customer to the laboratory, and he was 
sent from there to Dr. Hejna’s office, it 
would, as to its effect upon the dental pro- 
fession, be much the same as though he had 
come to Dr. Hejna’s office in answer to an 
advertisement of Dr. Hejna’s, which is pro- 
hibited by section 18 and 18b of the act. 
If the restrictions of which appellants com- 
plain were removed, it would permit licensed 
dentists receiving patients referred to them 
by the dental laboratories to do indirectly 
what other provisions of the act prohibit 
them from doing directly. 


This decision is consistent with the 
attitude that the courts have displayed 
with regard to restriction of advertising 
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by dentists and it constitutes an excel- 
lent precedent for the cases now pend- 
ing in other states. The decision has not 
constituted the end of the problem in 
Illinois, however, because a number of 
the concerns which were advertising did 
not cease their activities in this respect 
when the illegality of their activities was 
confirmed by the Supreme Court. This 
made it necessary for the state to bring 
court action against them individually, 
and this procedure has been successfully 
started with the conviction of one of the 
leading offenders. 

One interesting aspect of the Illinois 
difficulties with advertising laboratories 
is the fact that the proprietor of one of 
the main offending laboratories is also 
the proprietor of the United States Den- 
tal Company, which is the leading mail 
order denture concern in the country. 
This indicates that the profits of one type 
of fraudulent endeavor have been used 
to foster the development of a new 
fraudulent scheme. 

Other states have had similar prob- 
lems with advertising laboratories. Flor- 
ida and Ohio are among the states which 
have enacted amendments to their laws 
to prohibit these practices. At the pres- 
ent time, there are cases pending in both 
of these states which will ultimately test 
the validity of these amendments. In 
Florida, the State Board of Examiners is 
attempting to secure an injunction 
against an advertising laboratory in order 
to prohibit further violation of their 
laws. The lower court has ruled in favor 
of the law and the laboratory has ap- 
pealed to a higher court. 

In Ohio, the advertising laboratory 
owners recently sought to obtain an in- 
junction against the enforcement of the 
law on the ground that the law is un- 


constitutional and would ruin their busi- 
ness. The latest report is that the judge 
of the lower court refused to issue the 
injunction, thereby upholding the valid- 
ity of the law. 

Still another state which has been 
troubled with laboratory advertising is 
Indiana. In that state, the enforcement 
authorities decided that the state dental 
practice act as it stood was sufficiently 
broad in its statements to prohibit lab- 
oratory advertising without being 
amended for this specific purpose. Con- 
sequently, the state board of dental ex- 
aminers attempted to obtain an injunc- 
tion restraining a laboratory advertising 
owner from continuing this practice. The 
case eventually reached the Supreme 
Court of Indiana, which decided that 
the statute did not prohibit an unlicensed 
person from selling dentures directly to 
the user, nor did it prevent his adver- 
tising the fact. (State ex rel. Kennedy 
et al. v. Lepon, 36 N.E. 2d 276, Ind. 
1941). In effect, this decision means 
that if this type of practice is to be pro- 
hibited in Indiana, an amendment to the 
dental practice act will have to be passed 
by the legislature. 

Unquestionably, all other states will 
seek to amend their dental practice acts 
to prohibit this practice. As long as these 
laws do not prohibit this improper ad- 
vertising, unscrupulous persons will take 
advantage of the opportunity to evade 
the restrictions on dental advertising. It 
will require a considerable amount of 
effort on the part of the state dental 
societies to have the necessary amend- 
ments enacted, but since it-is essential to 
the continued protection of the public, 
this effort will be cheerfully made. 

CommITTEE ON LEGISLATION, 
SaMuEL R. Lewis, Secretary. 
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DENTAL PRACTICE ACTS—ADEQUACY OF CERTAIN WORDS 
DESCRIBING TYPES OF ADVERTISING—SUFFICIENCY OF 
ACCUSATION 


Tue appellant, A. J. Rust, had his 
license revoked by the appellees, the 
Missouri Dental Board, for advertising 
in a manner which allegedly violated the 
dental practice act. From this action of 
the board, Rust appealed to the Circuit 
Court of St. Louis, which rendered a 
judgment in favor of the action of the 
dental board. He then brought the pres- 
ent appeal to the Supreme Court of 
Missouri, stating three reasons why he 
believed that the.decision of the lower 
court was in error. The assignments of 
error made were: (1) that the parts of 
Section 10071 of the dental practice act 
upon which the proceedings rest are so 
vague and indefinite as to violate the due 
process clause of the Fourteenth Amend- 
ment of the Constitution of the United 
States, and Section 30, Article II of the 
Constitution of Missouri; (2) that the 
specifications of the verified, written ac- 
cusation are similarly defective, state no 
offense under the statute and did not 
give the board or the court jurisdiction. 
The appellant alleged two other causes 
of error, but the court stated that its 
ruling on the first two made it unneces- 
sary to consider the third and fourth. 

In its opinion, the supreme court first 
considered whether the dental practice 
act was so vague as to be unenforceable. 
The appellant had contended that the 
terms “professional services,” “indi- 
rectly,” “large,” “advertising solicitors” 
and “free publicity press agents” as used 
in the act are vague and uncertain and 
their meanings are left to the idiosyn- 
crasies of the varying personnel of the 
Missouri Dental Board and courts. With 
reference to the term “professional serv- 
ices,” the court was of the opinion (1) 
that the section defining the acts which 
constitute the practice of dentistry suffi- 


ciently defines the term and (2) that the 
word “indirectly” has a common mean- 
ing and is adequately defined by the dic- 
tionary. 

The word “advertising,” the court 
said, as used in the statute, obviously 
aims beyond mere public speaking before 
a civic or social organization. It has been 
defined in many cases, the purport being 
that the term signifies giving public 
notice especially by printed matter such 
as circular letters, pamphlets, newspapers 
and magazines. It also includes hand- 
bills, signs, bill boards, sound trucks and 
radio. 

The phrase “advertising solicitors,” said 
the court, not only means solicitors of 
advertising, but also may mean solicitors 
who advertise, just as an advertising den- 
tist is one who advertises. This phrase is 
also sufficiently clear. A “free publicity 
press agent” is one who obtains free 
publicity (not paid advertising) for the 
dentist. All the foregoing words and 
expressions, except the first, which 
the statute defines, are plain enough, 
said the court, and there is no merit in 
the appellant’s contention concerning 
them. 

However, the court continued, a more 
serious question is presented by clause b 
of paragraph 3, which forbids “adver- 
tising, directly or indirectly, by means of 
large display or glaring light signs con- 
taining as a part thereof the representa- 
tion of a tooth, teeth, bridge work or any 
portion of the human head.” The ap- 
pellant contends that the word “large” 
is so vague and indefinite as to furnish 
no standard by which his conduct could 
be guided and adjudged and is therefore 
unconstitutional. The popular meaning 
of the word “large” in its context in the 
statute would be “exceeding most other 
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things of like kind in quantity or dimen- 
sions,” said the court. Therefore, the ex- 
pression “large display” must mean dis- 
play advertising exceeding most others 
of like kind in quantity or dimensions, 
according to general opinion and com- 
mon judgment. If the advertising done 
by Rust was that, clause b was not vague 
or uncertain as to him. 

“We think,” said the court, “that the 
evidence shows it was not, as we shall 
later attempt to demonstrate. In addi- 
tion to that, the statute, as already ob- 
served, contemplates reserved, circum- 
spect advertising. Further, the part here 
under construction is not directed against 
the general public like a criminal statute, 
but is for the regulation of a profession 
whose members ordinarily would know 
more about its ethical standards than a 
layman would know about general crim- 
inal or regulatory law. So we conclude 
that the appellant cannot attack Section 
10071 because of its use of the word 
‘large’ regardless of what the conclusion 
might be in a case on different facts.” 

The appellant also attacked this clause 
on the ground that it was impossible to 
tell whether all of the acts mentioned in 
the clause must concur to constitute the 
conduct denounced, or whether some 
one or more of them alone would offend. 
The court answered this by saying that 
it was obvious that the section enumer- 
ated different forbidden acts, and that 
the use of the word “or” was important 
as an indication of this disjunctive intent. 

The appellant’s second allegation of 
error was to the effect that the written 
accusation filed against him by the board 
was so vague and indefinite that it failed 
to apprise him of the charges against 
him, thereby depriving him of due proc- 
ess of law. On this question, after re- 
viewing the requirements of other laws 
on the general subject of specificity of 
charges, the court came to the conclusion 
that the charges made by the board were 
sufficiently specific to acquaint Rust with 
the charges against him, saying, “The 
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closest question is on the mere charge of 
‘large’ display advertising. In some cases 
that classification might be very close or 
arbitrary. But it cannot be when applied 
to display advertising which is large by 
common consent according to the usage 
of dentists operating within the spirit and 
purpose of the statute. Further, if the 
word ‘large’ be rejected as surplusage, 
display advertising portraying teeth 
would violate the statute. The charges 
in the accusation were in the conjunc- 
tive and supported any of them proven.” 

The court then discussed the question 
of the appellant’s guilt, saying that there 
could be no doubt about it. Rust oper- 
ated a large office, one-third of which 
was for laboratory work and the re- 
mainder dental offices. The laboratory 
was incorporated under the name “Dr. 
Rust Dental Laboratories, Inc.” The 
laboratory advertised widely, but Dr. 
Rust did not advertise personally. 

The advertising of the corporation 
tended to attract attention to the pro- 
fessional side of the business and to the 
appellant, Dr. Rust, said the court. At 
his instigation, the corporation distrib- 
uted advertising cards and had placed on 
the front and rear of street cars in St. 
Louis advertising placards 21 by 27 
inches, which publicized the corporation 
and portrayed a full upper set of teeth 
in a gum or plate. The addresses given 
were those occupied by the two dental 
offices. Dr. Rust’s name was in large 
print, the word “dentists” in smaller let- 
ters, and below these in much smaller 
print appeared “Lab., Inc.” Unquestion- 
ably, this advertising was intended to in- 
ure to the benefit of the professional side 
of the business; and we think we can 
take judicial notice of the fact that it 
was “large display” as compared with 
common usage. 

The court could not agree with Rust 
in his charge that the revocation of his 
license for this advertising was cruel and 
unusual punishment. The evidence of his 
advertising was specific and admitted by 
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him. On the witness stand, the court 
continued, he characterized the dental 
board as a kangaroo court and said that 
there was more mechanical than medical 
skill in dentistry, and that he thought 
all dentists should be allowed to adver- 
tise. He was against the law. Dr. Rust’s 
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professional history and all this recalci- 
trance were competent evidence on the 
question of whether revocation of his 
license was cruel and unusual punish- 
ment. Judgment affirmed.—Rust v. Mis- 
souri Dental Board, 155 S.W. 2d 80 
(Mo. 1941). 


WHEN THE DENTIST NODS—UNUSUAL DENTAL 
NEGLIGENCE CASES 


By Leste Cuixps, Indianapolis, Ind. 


lance in the practice of dentistry is 

the price of even a comparative 
freedom from the danger of being called 
upon to defend oneself against a charge 
of negligence. No dentist, however care- 
ful, is ever entirely safe from such a 
charge ; but to establish it is, of course, 
another question. 

The law reports carry a long list of 
such cases; and, aside from those of 
doubtful merit, we find one now and 
then in which it is difficult to see how 
the charge of negligence could have 
been answered other than in the affirma- 
tive; that is, from the standpoint of a 
jury, and the latter’s verdict usually is 
decisive in cases of this character. And, 
as examples of unusual dental disputes, 
the following will serve. 


I: may well be said that eternal vigi- 


HOT DENTURE BURNS 


In Wible vs. Shor, 102 Pa. Super. 
527, 157 Atl. 322, the defendant dentist 
made a denture for the plaintiff that 
proved unsatisfactory. The plaintiff re- 
turned with it to have it refitted, and, 
according to her version, the defendant 
heated the denture and placed it in her 
mouth; she complained of the heat; 
the defendant removed the denture and 
retired to another room; soon there- 
after he returned, again placed the den- 


ture in her mouth, and, with the aid of 
another dentist, held her in the chair 
until the denture cooled; and, as a re- 
sult, her mouth was burned. The instant 
action for damages followed. 

Upon the trial, the plaintiff’s physi- 
cian testified to a red and swollen con- 
dition of her mouth when she came to 
him and stated that the condition could 
have been caused by the hot denture. 
The plaintiff also called a dentist, who 
testified that, in order to heat the den- 
ture, it would have to be placed in hot 
water. 

The defendant and his witnesses de- 
nied the plaintiff’s statement as to what 
occurred in the office. The defendant 
testified that it was difficult to fit the 
plaintiff's mouth and that it was neces- 
sary to soften the denture by placing it 
in heated water so that it might be ad- 
justed to her mouth. Another dentist 
testified that he tested the denture for 
heat; that before it could be adjusted 
in the plaintiff’s mouth, she complained 
of being burned, “jumped out of the 
chair and ran out of the office.” 

On this conflicting testimony, the trial 
judge submitted the case to a jury, which 
returned a verdict for the plaintiff for 
$1,000. The trial judge reduced the 
amount to $750, and, from judgment 
thereon, the defendant appealed. In 
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affirming the judgment, the higher 
court, in part, said : 


The appellant [defendant] contends that 
the testimony was insufficient to sustain the 
verdict. To so hold, the trial judge would 
have had to assume the duties of a trier of 
facts and to pass on the credibility of wit- 
nesses and on the weight to be given to their 
testimony, and, after so doing, to have dis- 
regarded the testimony in behalf of plain- 
tiff, which was sufficient to support the ver- 
dict. The trial judge would not have been 
within his rights to arrogate unto himself 
those duties and to substitute his judgment 
for the jury’s. . . . Judgment is affirmed. 


In Ley vs. Bishopp, 88 Cal. App. 313, 
263 Pac.. 369, we find another hot den- 
ture or hot cast case. Here, the de- 
fendant dentist was employed by the 
plaintiff to make certain removable 
bridges. In taking the impressions for 
these, the defendant’s assistant prepared 
the casts, which were composed of a 
mixture of potassium sulfate, plaster of 
Paris and water. 

The application of the mixture re- 
sulted in burns to the plaintiff's mouth. 
A suit for damages followed. The evi- 
dence was in conflict, but a jury 
awarded the plaintiff $750. The de- 
fendant appealed, and the higher court 
in affirming the judgment thereon had 
this to say: 

In addition to evidence tending to show 
that the mixture under certain conditions 
might do harm appears the testimony of 
the plaintiff who experienced its effects; and 
this with that of the witnesses who observed 
the condition after its use sufficiently sup- 
ports the conclusion of the jury as to the 
fact and cause of the injury. . . . 

In the present case the testimony shows 
that the injury followed the use of the mix- 
ture; and while the question of whether its 
effect was due to a lack of skill or care on 
the part of the defendant or his assistant in 
its preparation, or to some other cause, was 
one respecting which different inferences 
might be drawn, the conclusions reached by 
the jury finds reasonable support in the evi- 


dence and cannot be disturbed. . . . Judg- 
‘ment is affirmed. 


This brings us to a so-called “disk” 
case, Dux vs. Shaver, 105 Pa. Super. 
344, 161 Atl. 481. Here, the defendant 
dentist was using a rotating disk upon the 
plaintiff's teeth when the disk slipped 
off a tooth and cut the plaintiff’s tongue. 
The plaintiff sought damages and re- 
ceived a judgment, in affirming which, 
the higher court said : 


. in the present case, this [the issue] 
was not a question of what was proper prac- 
tice; plaintiff contended that defendant was 
negligent in carelessly permitting the rapidly 
revolving wheel to cut into her tongue and 
then to release from his hand and permit to 
remain in her mouth against her tongue this 
rapidly revolving instrument. 

The defendant, upon his part, denied that 
the injury happened in this way. His con- 
tention was that the plaintiff closed her 
mouth on the instrument and caused the 
wheel to break and that she did this after 
she had placed her tongue over against the 
revolving wheel and received the cut... . 
Under all of the testimony, we feel that the 
case was necessarily for the jury. The judg- 
ment is affirmed. 


Next, we have a case of pure acci- 
dent, Picheloup vs. Gibbons, 9 La. App. 
380, 120 So. 504. In this case, the de- 
fendant dentist, while treating the 
plaintiff, sought to pull out an extension 
cabinet for more convenient use. In 
doing this, he spilled a small quantity of 
carbolic acid on the plaintiff. The de- 
fendant recovered the vial from which 
the acid had been spilled, and, in as- 
sisting the plaintiff, he again upset the 
vial and the balance of the acid was 
spilled on the plaintiff. The latter sued 
for damages. The case was appealed and 
the higher court, in reasoning upon the 
liability of the defendant, and in award- 
ing the plaintiff $239 in damages, said 
in part: 


There can be no doubt of the liability of 
the defendant for such losses and injuries as 
were sustained. It is true that a number of 
experts testified that carbolic acid is cus- 
tomarily used and handled in vials such as 
that involved in this matter, but this will 
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not excuse the defendant. The damage oc- 
curred, not because of the kind of vial used, 
but because of the carelessness of the de- 
fendant in his manner of handling so danger- 
ous an acid. 


So much for unusual dental negligence 
cases. In conclusion, Prevey vs. Watzke, 
182 Minn. 332, 234 N.W. 470, comes 
to mind. 


EXTRACTION ATTEMPTED 


Here, the plaintiff, suffering from an 
impacted tooth, applied to the defend- 
ant dentist for relief. The tooth was a 
right upper third molar. The defendant 
advised extraction and the plaintiff gave 
her consent. What followed is best de- 
scribed in the language of the court in 
reporting the case: 


Defendant first administered novocaine to 
plaintiff's gums, and in half an hour when 
its effects began to wear off he injected 
more. He stated that the work done by him 
occupied one hour, while evidence on the 
part of plaintiff placed the time at one and 
a half to two hours. The impacted tooth 
was of a medium size with a single straight 
root. In his work he used a lancet, forceps, 
an elevator, and a bore driven by an electric 
engine. 

He did not get the tooth out, although he 
told the plaintiff and her brother that he 
did. When asked for the tooth, he stated it 
had been broken up and thrown away. He 
had felt in the back part of plaintiff's mouth 
with his finger and discovered a bony ridge 
and went in for it, thinking it was the tooth. 
He collected $2 for each of two X-rays 
taken, and $5 for extracting the tooth. 


Following this, plaintiff continued to 
suffer great pain, so she consulted an- 
other dentist. The latter removed the 
tooth in a few minutes by the use of an 
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elevator. The tooth was not marked, 
and apparently had not been touched 
by the defendant’s instruments. As re- 
ported, this dentist further found : 


. in the right rear inside of the roof 
of the mouth a hole one and one-fourth 
inches deep and one-half an inch in diam- 
eter. It was beyond the immediate area 
and vicinity of the tooth to be removed. 
The defendant said he did not remember 
making the hole, but the jury was more than 
justified in finding that he did. In making 
it, bone, muscles, and blood vessels had been 
crushed and removed, and the palatine nerve 
severed. 


On the foregoing record, a jury 
awarded the plaintiff $12,000 damages, 
and the higher court, in approving the 
judgment, reasoned : 


He [the defendant] had by his own testi- 
mony of inexperience shown his incompe- 
tency to do the work. None of defendant’s 
expert witnesses attempted to show that his 
work was performed properly or in the 
usual way. ... The defendant was employed 
to extract a tooth, not to dig a hole in the 
roof of plaintiff's mouth with the resulting 
injuries. . . . The question as to whether the 
defendant was negligent was clearly for the 
jury; its findings of negligence was over- 
whelmingly established by the evidence. .. . 
Order affirmed. 


The cases herein reviewed were, of 
course, decided upon their facts and the 
circumstances. No application of out- 
standing principles of law were involved, 
other than the rules of ordinary care 
required of all dentists in the practice 
of the profession. But, as illustrations of 
unusual dental negligence cases, and the 
possible risk to a dentist, “should he 
nod,” they are outstanding in their class. 
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COMMITTEE ON DENTAL ECONOMICS 


INSTALLING A NEW BOOKKEEPING SYSTEM? 


THE year 1942 is now with us and our 
New Year’s resolutions have been made. 
Doubtless, many in the dental profession 
have resolved to install a more adequate 
system of bookkeeping. It is hoped that 
this excellent resolve may not suffer the 
usual fate of New Year’s resolutions by 
ending in the limbo of forgotten things. 
To assist those having difficulty in find- 
ing a suitable bookkeeping system, the 


Committee on Economics advises you 
to examine one suggested by Leslie M. 
FitzGerald, D.D.S. A description of this 
system was published in THE JouRNAL, 
August 1938, pages 1355-1358. If you do 
not have a copy of that issue, a reprint 
of the article can be had without charge 
by writing to M. L. Dollar, secretary of 
the Committee on Economics, 212 East 
Superior St., Chicago. 


AN INVESTIGATION BY THE ECONOMICS COMMITTEE 
OF THE POSSIBILITIES OF ESTABLISHING A PENSION 
PLAN FOR MEMBERS OF THE AMERICAN DENTAL 
ASSOCIATION 


THERE has developed in the United 
States during the last two decades a 
growing interest in insurance to provide 
for a measure of economic protection 
against the hazards which are ever pres- 
ent in even the best planned society, to 
life, health and employment and to eco- 
nomic security in old age. This interest 
has been greatly intensified during the 
past decade, culminating in the estab- 
lishment of the Federal Social Security 
Board. Under this board, a number of 
agencies have been established to deal 
with the many aspects of the security of 
the people of the nation. 

A list of these agencies operating un- 
der the provisions of the Social Security 
Act demonstrates the wide ramifications 
of this historic social development : 

Title I. Old Age Assistance Program. 

Title II. Federal Old Age and Sur- 
vivors Insurance Benefits. 

Title III. Unemployment Compensa- 
tion. 

Title IV. Aid to Dependent Children. 

Title V. Maternal and Child Welfare. 


Title VI. Public Health Work. 

Title X. Aid to the Blind. 

It can readily be seen that a national 
program with so broad a scope cannot 
but touch at some point the lives of 
every individual. Fhe members of the 
dental profession are no_ exception. 
While perhaps only a few members of 
the profession now derive direct benefits 
from the program, most of them contrib- 
ute through taxation to its support. Con- 
sequently, it seems desirable that the 
American Dental Association take an 
active interest in the provisions and op- 
eration of the program and understand 
in what ways the profession can benefit 
from it. 

That the profession is alive to the im- 
plications of the program has been dem- 
onstrated on more than one occasion. At 
the meeting of the American Dental 
Association in Cleveland in 1940, the 
Board of Trustees gave instructions to 
the Committee on Economics to make a 
study of ways and means of improving 
the social security of the members. These 
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instructions were given with special ref- 
erence to an investigation of the Federal 
Old Age and Survivors Insurance Bene- 
fits under Title II of the Social Security 
Act. 

In ordering that the study be made, 
the Board of Trustees was responding to 
a widespread interest among the profes- 
sion in the Old Age and Survivors In- 
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insurance in dental journals, such as the 
New York Journal of Dentistry, Oral 
Hygiene, Fortnightly Review of the Chi- 
cago Dental Society, Dental Survey and 
THE JourNAL. In addition, many re- 
quests for information regarding the in- 
surance program have come from indi- 
vidual members of the Association. 

As a matter of record, it should be re- 


1.—ArtrtirupE or InsuRANCE CoMPANIES ON PossiBLE Group INSURANCE 


FOR DENTAL PROFESSION 
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surance Program and in other annuity 
insurance plans which would provide 
some source of income for the dentist 
and his family after the age of retire- 
ment. This interest has been evinced by 
the widespread discussion of the subject, 
both formal and informal, by groups of 
dentists. There have also been several 
articles and editorials on social old age 


called that the Board of Trustees first 
addressed a request to the National 
Health Program Committee to report on 
the desirability of asking the Government 
to include dentists under Title II, the 
Old Age and Survivors Insurance Bene- 
fits of the Social Security Act. Since no 
studies have been made to determine the 
feasibility or desirability of this program, 
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and since the American Dental Associa- 
tion has not examined its own resources 
in regard to providing certain benefits 
without the Federal Government, it was 
recommended by the National Health 
Program Committee that the Committee 
on Economics be instructed to study 
ways and means of improving the social 


approach of the committee was to in- 
vestigate the provisions and operations of 
the Old Age and Survivors Insurance 
Program of the Social Security Board. 
March 6, the chairman and secretary 
of the Committee on Economics and the 
secretary of the Committee on Legisla- 
tion went to Washington, D. C., for a 


Taste No. 2.—A Comparison OF THE YEARLY BENEFITS DERIVED FROM EQuaL INVESTMENTS UNDER 
THE O_p AGE AND Survivors INSURANCE PROGRAM AND UNDER A PLAN REPRESENTATIVE OF 
Annuity Po.icies OrrereD BY Private INsuRANCE CoMPANIES 


No. Yearly Yearly Yearly Yearly Bene- || Yearly Benefits 
Years Income Premium Primary fit to Hus- Under Private 
Contrib- at 6% Benefit Under band and Wife|| Annuity Insur- 
uted Social Security Under ance for Same 
Social Security Premium 

$ 600 36 247 371 24 

3 1,200 72 309 464 48 

1,800 108 371 556 72 

3,000 180 494 742 121 

600 36 252 378 32 

5 1,200 72 315 493 65 

1,800 108 378 567 97 

3,000 180 504 756 162 

600 36 264 396 54 

10 1,200 72 330 495 108 

1,800 108 396 594 162 

3,000 180 528 792 270 

600 36 288 432 110 

20 1,200 72 360 540 220 

1,800 108 432 648 330 

3,000 180 576 864 552 

600 36 312 468 188 

30 1,200 72 390 585 376 

1,800 108 468 702 564 

3,000 180 624 936 940 

600 36 336 480 296 

40 1,200 72 420 630 592 

1,800 108 504 756 888 

3,000 180 672 1,008 1,480 


security of its members. This recom- 
mendation was submitted to the Board 
of Trustees and approved. 

Upon receiving instructions from the 
Board of Trustees, the Committee on 
Economics initiated an _ investigation 
along the lines suggested by the National 
Health Program Committee. The first 


conference with officials of the Social 
Security Board. This group met with 
Mr. Corson, director of the Bureau of 
Old Age and Survivors Insurance, and 
members of his staff to discuss the pro- 
visions of the program and to inquire as 
to what steps, if any, the Social Security 
Board had taken toward including self- 


wn 


el 
a 

t 
ta 
p 
t 
el 
a 
Ww 
el 
le 

| 

| t 
i 
i 
I 
e 
a 
p 
oO 
fe 
r 
| 


ASSOCIATION ACTIVITIES 


employed groups under the Old Age 
and Survivors Insurance Plan. 

Mr. Corson gave the American Den- 
tal Association group a fairly detailed 
picture of the operations of their pro- 
gram. He also stated that the question 
of including self-employed workers under 
the plan was a very live one at the pres- 
ent time. The most concrete planning 
along this line has been in connection 
with the farm owners group, but consid- 
eration has also been given to the prob- 
lem of including professional persons in 
the program, Mr. Corson said. 

The major problem involved in bring- 
ing the self-employed group under the 
insurance plan is an adequate method of 
making collections. Since self- 
employed group are not on a payroll or 
any other such bookkeeping record, the 
problem of collecting on the basis of a 
percentage of income is a most difficult 
one. 

The representatives of the Committee 
on Economics felt that the dental pro- 
fession as a whole should be informed 
regarding the provisions and operation 
of the Social Security plan. To this end, 
Mr. Corson was requested to prepare an 
article for publication in THE JOURNAL 
discussing the program. This article ap- 
peared in the June issue. In addition, 
the Social Security Board cooperated by 
sending an educational pamphlet giving 
details of the operation of the insurance 
plan to every member of the Associa- 
tion. 

The secretary of the committee was in 
Washington on October 16 and had a 
conference with Mr. Merrill G. Murray, 
assistant director of the bureau. At this 
conference, Mr. Murray stated that the 
President planned to make recommenda- 
tions within a very short time for the ex- 
pansion of the program. The recom- 
mendations will be phrased in very 
general terms and Congress will call in the 
Social Security Board for advice. The 
board will recommend the inclusion of 
several groups, among them small busi- 
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ness men and professional groups such 
as the dental profession. 

The self-employed group will prob- 
ably be assessed both the employe’s and 
the employer’s tax for his insurance cov- 
erage. This means that, during the year 
1942, if the bill is passed, the self- 
employed group will pay a 2 per cent 
tax on their incomes up to $3,000 a year. 
This would probably be raised to 4 per 
cent in 1943 and possibly to a maximum 
of 6 per cent in 1949. However, there is 
a possibility that the tax would not reach 
the maximum percentage, but that a 
special provision would be made in the 
case of the self-employed so that they 
would not feel the full weight of the tax. 

To further carry out the desires of the 
Board of Trustees, an investigation was 
made as to what private insurance com- 
panies have to offer in the way of an- 
nuity insurance. With the assistance of 
Mr. J. B. Tudhope, insurance broker, of 
Chicago, twenty-six of the leading in- 
surance companies were approached on 
the possibility of setting up an annuity 
insurance plan for the membership of the 
Association. The replies of these firms 
have been classified. A tabulation is pre- 
sented on the attached sheet. This report 
shows that eighteen of the twenty-six 
firms are not interested at all in this type 
of business. Two firms indicated that 
they could offer no plan unless it would 
include all members of the Association. 
Five firms indicated that they could offer 
no plan unless they could be assured of 
at least 75 per cent of the membership. 
One firm asked for a specific plan for 
consideration. 

The obvious conclusion of this survey 
is that the Association cannot hope to 
obtain any plan of annuity insurance 
that would offer an advantage over the 
annuity policies now offered by the in- 
surance companies to the general public. 

The Committee on Economics also in- 
vestigated annuity policies that are to be 
obtained on an individual basis, in order 
to make a comparison of the relative ad- 
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vantages of annuity insurance under pri- 
vate enterprise and under the Federal 
Old Age and Survivors Insurance. This 
has been done by comparing the annual 
benefits to be paid upon retirement from 
an equal investment in private and social 
insurance. A table is attached which 
makes such a comparison possible. 

This table sets up the annual benefits 
to be derived from an investment of 6 
per cent of yearly income in private and 
social insurance. This 6 per cent figure 
represents the maximum that the self- 
employed might ever be expected to pay 
as a tax for Federal Old Age and Sur- 
vivors Insurance. The table gives a 
break-down for various income levels and 
for various lengths of time contributed. 
Under the heading “social insurance,” it 
gives the benefits to be received by the 
worker alone and by the worker and his 
wife. 

It is necessary to give this detailed 
presentation, since, under the social in- 
surance plan, a sliding scale of payment 
is used which gives a higher proportion- 
ate return on investment to the worker 
in the lower income bracket than the re- 
turn to workers in the higher income 
brackets. Furthermore, the worker who 
has dependents gets a higher proportion- 
ate return on his investment than the 
worker who has no such responsibility. 
In other words, the object of the Old 
Age and Survivors Insurance program is 
to provide a social insurance that is ad- 
justed to the relative need of the bene- 
ficiaries. 

As an example, the worker who has 
been covered by social insurance for only 
three years and has had a low income 
receives a _ retirement benefit that 
amounts to ten times as much annually 
as he would receive from a similar in- 
vestment in private insurance. If he has 
a dependent, the return is even greater. 
This advantage obtains for each income 
group, but to a decreasing degree with 
increasing income. Ag the number of 
years in which the insurance premium 


THE JOURNAL OF THE AMERICAN DENTAL ASSOCIATION 


is paid increases, the advantage of social 
insurance as compared with private in- 
surance decreases. However, except in 
the higher income brackets, where pay- 
ment of premiums has been made for 
thirty years or more, the advantage re- 
mains in almost every case with the Fed- 
eral plan. 

Of the many desirable features of the 
Old Age and Survivors Insurance Plan, 
there are two that should be pointed out 
in particular. In the event of the death 
of the worker, the dependent wife or 
husband of the deceased will at the age 
of 65 receive the worker’s pension. De- 
pendent children are provided for as 
well. A second important feature is that 
there is no such thing as a “lapsed” pol- 
icy under the social insurance plan. All 
that is required is that the worker pay 
tax on his income for forty “3 month” 
periods at some time before reaching 65 
years of age. (This does not mean, of 
course, that the worker may decide 
whether he wishes to pay a tax on his 
income. If he is working in “covered” 
employment, he must pay the tax.) 

It was not the purpose of the Commit- 
tee on Economics in making this survey 
to make recommendations to the Board 
of Trustees. Rather, it was the purpose 
of the committee to present a factual re- 
port upon which the Board of Trustees 
might formulate a policy regarding an 
annuity insurance program for the den- 
tal profession. However, in view of the 
fact that private insurance offers no 
group annuity plan to cover the particu- 
lar situation of the Association’s member- 
ship, and in view of the imminence of 
Congressional action which will broaden 
the scope of the federal insurance plan, 
the Committee suggests that the Amer- 
ican Dental Association keep in close 
touch with proposed legislation on this 
subject in order to do whatever it can 
to the end that the best interests of the 
membership may be served. 

R. M. Watts, D.D.S., Chairman, 
M. L. Dottar, Secretary. 
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OBITUARY 


CLAUDE A. MOORE, D.D.S., F.A.C.D. 
(1882-1941) 


Craupve A. Moore, nationally known 
dentist and clinician, succumbed to a 
heart attack at his home in Lexington, 
Miss., October 11, 1941. 

Dr. Moore was a graduate of the 
Louisville College of Dentistry, Louis- 
ville, Ky., class of 1904. He was a man 
of unbounded energy, rare personal 
charm and leadership, and was an elder 
and active worker in the Presbyterian 
church. He spent his life promoting den- 
tistry in his own state, as well as being 
an inspiration to groups in other states 
where he frequently served as clinician. 

He was a former president of the 
Mississippi Dental Association and was 
president of the Claude A. Moore Study 
Club. He had appeared as clinician on 
the programs of the American Dental 


Association and the Chicago Dental 
Society Midwinter Meeting, and had 
also visited Canada as clinician. He 
was scheduled to lead a group clinic 
from the Claude A. Moore Study Club 
at the 1941 National Meeting in Hous- 
ton, Texas. 

The esteem in which he was held by 
his professional friends is evident from 
one of the many messages received by 
his bereaved family: “His passing is a 
loss to humanity. His being here, how- 
ever, was not in vain, for he had the 
foresight to train others and endow them 
with the spirit to carry on; to teach them 
that perfection was just beyond, and 
they should try a bit harder.” 

Mrs. Moore survives, with a daughter, 
Miss Meta Moore, of Lexington, Miss., 
and a son, C. A. Moore, Jr., of Jackson, 
Miss. 

O. L. 


DEATHS 


Baker, Epwarp W., New York, N. Y.; Uni- 
versity of Pennsylvania School of Dentis- 
try, 1904; died October 25. 

Bauer, ADELBERT C., Chicago, IIl.; Chicago 
-College of Dental Surgery, 1898; died 
September 24; aged 67. 

Carey, Cuartes J., Taunton, Mass.; Balti- 
more College of Dental Surgery, 1905; 
died September 4. 

Cuew, W. E., Twin Bridges, Mont.; Uni- 
versity of Louisville School of Dentistry, 
1909; died October 6. 

CoLeMAN, Irvinc, Milwaukee, Wis.; Mar- 
quette University Dental School, 1923; 
died May 19; aged 43. 

Conran, W. J., Winston-Salem, N. C.; Penn- 
sylvania College of Dental Surgery, 1879; 
died August 19; aged 85. 

Cootey, Cuartes C., Chicago, IIll., Chicago 
College of Dental Surgery, 1903; died 
October 12; aged 60. 

CrensHaw, Tuomas, Jr., Atlanta, Ga.; At- 


lanta Southern Dental College, 1917; died 
October 9; aged 45. 

Davis, Hersert E., Lowell, Mass.; Tufts 
Dental College, 1907; died August 28; 
aged 58. 

DeZoeTEe, C., Kokomo, Ind.; Ohio 
College of Dental Surgery, 1894; died 
September 13; aged 71. 

EISENHART, WixuiaM S., York, Pa.; Univer- 
sity of Pennsylvania School of Dentistry, 
1896; died recently; aged 67. 

FiscHMAN, Rose J., New York, N. Y.; 
Columbia University School of Dental and 
Oral Surgery, 1905; died October 30; 
aged 58. 

G., Chicago, IIl.; Chicago College 
of Dental Surgery, 1915; died August 13; 
aged 52. 

Gisson, Tuomas C., Forsyth, Ga.; Southern 
Dental College, 1899; died October 20; 
aged 76. 

Grass, Norman C., Birmingham, Ala.; Bir- 
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mingham Dental College, 1903; died Oc- 
tober 28; aged 59. 

Hanan, Hersert E., Oregon, Wis.; died 
June 11; aged 74. 

Hansen, Staniey A., Gillett, Wis.; Univer- 
sity of Minnesota School of Dentistry, 
1940; died May 4; aged 24. 

Harroun, Davin ALEXANDER, Toledo, Ohio; 
University of Michigan School of Dentis- 
try, 1887; died July 10; aged 83. 

Hewrrt, Bert E., Milwaukee, Wis.; Mil- 
waukee Medical College Dental Depart- 
ment, 1901; died May 26; aged 62. 

Kaurer, Joun A., Burlington, Iowa; Chicago 
College of Dental Surgery, 1899; died Sep- 
tember 10; aged 67. 

Keer, Dennis, Farmville, N. C.; Medical 
College of Virginia, School of Dentistry, 
1915; died August 19; aged 51. 

Kenyon, Epwarp F., Chicago, IIll.; Amer- 
ican College of Dental Surgery, 1895; died 
October 8; aged 71. 

Krakower, Tosras B., New York, N. Y.; 
New York College of Dentistry, 1906; died 
September 18. 

LarpNER, Lynrorp, Oconomowoc, Wis.; 
Temple University School of Dentistry, 
1901; died June 1; aged 59. 

LatcuaM, Harry Baltimore, Md.; 
Northwestern University Dental School, 
1901; die . August 22; aged 62. 

Levitt, Isk\et A., Brooklyn, N. Y.; New 
York College of Dentistry, 1908; died re- 
cently. 

Lowe, Cuartes W., LaFayette, Ala.; South- 
ern Dental College, 1907; died August 25. 

Lowe, Rosert W., Holyoke, Mass.; George 
Washington University Dental Depart- 
ment, 1905; died July 18. 

Lusricut, Freperick R., Helena, Ala.; Bir- 
mingham Dental College, 1907; died No- 
vernber 7. 

Lyman, Evcene Harpinc, Santa Barbara, 
Calif.; College of Dentistry University of 
Southern California, 1901; died recently; 
aged 63. 

McCartny, Joun W., Holyoke, Mass.; Tufts 
College Dental School, 1906; died Sep- 
tember 4; aged 63. 

Maac, W. J., Waukesha, Wis.; Milwaukee 
Medical College Dental Department, 
1905; died July 28; aged 61. 

Mapsen, Maps P., New York, N. Y.; Tem- 
ple University School of Dentistry, 1904; 
died November 1. 


Ma kin, Meyer, Brooklyn, N. Y.; New York 
College of Dentistry, 1908; died recently. 

Moore, A., Lexington, Miss.; Uni- 
versity of Louisville School of Dentistry, 
1904; died recently. 

Perry, Epwarp A., Montgomery, Ala.; 
Vanderbilt University School of Dentis- 
try, 1919; died September 30; aged 43. 

Proctor, CLARENCE E., Northwestern Uni- 
versity Dental School, 1917; died Septem- 
ber 26; aged 55. 

Rew, Tuomas, Chicago, IIl.; Northwestern 
University Dental School, 1899; died 
November 7. 

Reynotps, James Bupp, Luzerne, Pa.; 
Philadelphia Dental College, 1900; died 
October 5; aged 66. 

Ricuarpson, A., Fort Payne, Ala.; 
Birmingham Dental College, 1910; died 
September 10. 

Rusen, Evizasetu R., Pittsburgh, Pa.; Uni- 
versity of Pittsburgh School of Dentistry, 
1913; died November 29. 

SarcENT, Howarp WessterR, La Crosse, 
Wis.; Louisville College of Dentistry, 
1917; died June 5; aged 45. 

Scott, Saut L., Greenville, Miss., Univer- 
sity of Pennsylvania School of Dentistry, 
1901; died October 14; aged 61. 

Srstey, B., Akron, Ohio; died 
July 31; aged 85. 

Straptes, Forrest E., Los Angeles, Calif., 
formerly of Minneapolis, Minn.; Univer- 
sity of Minnesota College of Dentistry, 
1905; died recently; aged 56. 

Story, Harotp E., Charlotte, N. C.; Medico- 
Chirurgical College of Philadelphia, 1915; 
died August 25; aged 51. 

Strauss, Arnotp O., Milwaukee, Wis.; 
Milwaukee Medical College Dental De- 
partment, 1901; died April 30. 

Wa ker, Harotp, Chicago, IIl.; Northwest- 
ern University Dental School, 1936; died 
September 24; aged 36. 

Warp, J. N., Auburn, Calif.; died June 24; 
aged 87. 

Watrous, Epcar R., Milwaukee, Wis.; Mar- 
quette University Dental School, 1918; 
died recently; aged 45. 

Witson, Harris R. C., Cleveland, Ohio; 
Western Reserve University School of 
Dentistry, 1905; died July 9; aged 59. 

ZoELLER, Lest, Wauwatosa, Wis.; Mar- 
quette University Dental School, 1924; 
died June 27; aged 38. 
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INCIDENTS OF PRACTICE 


Separation and Removal of a 
Fused Supernumerary Tooth* 


By Epwin H. Season, D.D.S., Dallas, 
Texas. 


THE presence of a supernumerary 
fused tooth in the dental arch is usually 
an indication of malocclusion. In many 
cases, there is no alternative for the den- 
tist but to extract the tooth, with end- 
results that are not satisfactory to the 
patient or the dentist. The following 
case is unusual in that normal occlusion 
was obtained. 


Figure 1. 


REPORT OF CASE 


History.—A white girl, aged 10, in good 
health, complained of a “tusk” growing out 
into her lip in the upper jaw on the left 
side. She said that she had just recently 
noticed its presence. 

Examination Examination revealed a 
supernumerary tooth fused distally to the 
upper left lateral incisor. The presence of 
this tooth in the arch had caused the cuspid 
to erupt abnormally, labially, with insuffi- 
cient space for alinement into the normal 
position. It had also caused the left cen- 
tral incisor to be forced labially out of 


*From the Richmond Freeman Memorial 
Clinic. 


Jour. A.D.A., Vol. 29, January 1942 


normal position and had resulted in gen- 
eral crowding of the anterior teeth. The 
supernumerary tooth was found to be fused 
to the lateral incisor on the crown, and 
roentgenographic examination showed the 
fusion to be extended nearly to the apices 
of the roots of these teeth. The root 
canals and pulp chambers of these teeth 
appeared to be well separated. 
Operation.—To avoid sacrificing any tooth 


Figure 2. 


Figure 3. 


that might be saved to assure a normal oc- 
clusion, it was decided to separate these 
fused teeth and remove the supernumerary 
tooth. The crowns of the teeth were sepa- 
rated from the gingival tissue. The patient 
was anesthetized with nitrous oxide and the 
roots were chiseled apart at the point of 
fusion. The supernumerary tooth was ex- 
tracted and the rcot of the lateral incisor 
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was smoothed. Later, the crown of the 
lateral incisor was rounded and polished. 
Outcome.—After a month, the cuspid ap- 
pears to be drifting lingually into normal 
position as eruption continues. The lateral 
incisor is vital and no pain has resulted. 


Root Granulomas 
By Georce Gotpstein, D.D.S., Saratoga 
Springs, N. Y. 


Tue accompanying illustration shows an 
extremely long lower left first molar. The 
dark masses at the root ends are granulomas, 


which came out intact and which before 
drying out were slightly over one-fourth inch 
in diameter. The extraction was uncompli- 
cated and recovery was uneventful. 


412 Broadway. 


Vincent’s Infection 


By Joseph W. Hennessy, D.D.S., New 
York, N. Y. 


History.—A woman, aged 23, referred by 
a physician January 15, 1940, complained 
of a dull toothache in the lower molar 
and bicuspid region. The pain, which had 
been present for three days, was getting 
worse and was of frequent occurrence. 

She had visited the physician’s office be- 
cause of a minor ailment and had com- 
plained about the toothache. The physician 
examined her throat and mouth but found 
nothing, and then referred the patient to 
me. 

Examination.—Examination of the mouth 
and gums on the side in question disclosed 
nothing except a small gingival cavity con- 
tinuous with the border of an old amalgam 
filling. The filling and a small amount of 
decayed dentin were removed and a tempo- 
rary filling of zinc oxide and eugenol was 
inserted. 

Roentgenograms of the left side of the 
head were negative. 


The patient was instructed to return the 
following day, which she neglected to do. 
A week later, she returned with the state- 
ment that the pain was getting much worse 
and had become continuous, together with 
a dull ache and soreness down the left 
side of the neck. The breath had become 
very foul, and the temperature was 100° F. 
The pillar of the left tonsil was highly in- 
flamed and covered with a grayish slough 
and much pus. However, the redness and 
inflammation were completely localized and 
did not spread over the throat. 

Immediately, the referring physician was 
called and a throat specialist suggested. The 
latter reported “Vincent’s angina” as the 
result of his examination. The case responded 
promptly to hydrogen peroxide and dry 
sodium perborate therapy and the pain dis- 
appeared after the second treatment. 

In sixteen years of practice, I have 
never encountered a Vincent’s infection 
so thoroughly localized in the tonsil and 
yet giving such definite symptoms of 
pulp involvement. 

501 Madison Avenue. 


Upper Left Second Molar with 
Five Roots 


By R. T. Linpsay, D.D.S., Los Angeles, 
Calif. 


I am presenting herewith the photograph 
of an upper left second molar with five 


roots, the first tooth of its kind that I have 
seen or heard of in thirty-three years of 
practice. 

1723 Sunset Boulevard. 
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QUESTIONS AND ANSWERS 


The answers here published have been prepared by authorities, but do not 
represent the opinion of the American Dental Association as an organ- 
ization or of any other official bodies unless specifically stated in the reply. 


ELECTRON MICROSCOPE 
To the Editor: What is the electron micro- 


scope? Has it been used in dentistry? 
G. D. T. 


ANSWER 


Electrons may be used for the forma- 
tion of images in somewhat the same 
manner as light is used to form optical 
images. In effect, the ordinary micro- 
scope focuses light with glass lenses, 
while the electron microscope focuses 
electrons by means of magnetic lenses. 
The resolving power of electrons is much 
higher than that of photons or visible 
light. The electron microscope can re- 
solve objects at least fifty times smaller 
than can be observed with the best light 
microscope. 

Recently, the electron microscope has 
been used in studies on various types of 
micro-organisms, the tobacco mosaic 
virus, soap crystals, synthetic plastics, 
mine dusts, spermatozoa and the “grain” 
of photographic films. Apparently, no 
studies on dental tissues have been pub- 
lished, but there is reason to believe that 
such studies, as well as those on micro- 
organisms found in the oral cavity and 
on saliva, would yield interesting results. 


H. H. 


PULP STONE 


To the Editor: As regards irritation caused 
by the presence of pulp stones in “Ques- 
tions and Answers,” November 1941, I am 
enclosing an x-ray picture of a case which 
resulted in an apical abscess. Two years 
ago, this patient complained of irritation in 
a tooth. I could find nothing wrong with it 


Jour. A.D.A., Vol. 29, January 1942 


and told her to come back, if the pain did 
not stop, and I would take a picture. The 
pain stopped and I did not see her for sev- 
eral months. The same thing happened sev- 
eral times over a period of two years. Finally, 
she came in, showing symptoms of apical 
abscess, and the x-ray picture was taken. The 
tooth was extracted under general anesthesia 
and I have not seen the patient since. I 
ground off the tooth structure to the pulp 


on the lathe stone, and although the x-ray 
filmi apparently shows a number of small 
stones, in reality there was one large stone 
with hard and soft places, dense and not 
quite so dense, which would account for 
such an appearance in a roentgenogram. I 
think irritation from pulp stones is rare and 
I agree that one should rule out everything 
else before condemning a tooth because of a 
pulp stone. I do not agree with Kronfeld ° 
when he says pulp stones never cause inflam- 
mation of the pulp. 
Cuartes M. Drxon, 
East St. Louis, III. 


SINUS CLOSE TO SURFACE 
To the Editor: I am enclosing two films of 
the upper right bicuspid area. The patient 
presented a small fistula superior to the sec- 
ond bicuspid, with no pain, but occasionally 
a dull feeling posteriorly from the bicuspid. 
I questioned the angle on the first picture, and 
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took a second. I had not seen a sinus so close 
to the surface in the first molar area and am 
not yet sure whether that is what it is. I 
think it is. I did not test the second bicus- 


Fig. 2. 


pid for vitality, but will, and then wil! ex- 
plore the fistula to trace cause. Please ad- 
vise whether I am correct in my diagnosis 
of these films. 

C. R. Hensine, D.D.S., 


Des Moines, Iowa. 


ANSWER 


The large radiolucent area distally 
from the second bicuspid (Fig. 1) is un- 
doubtedly caused by the maxillary sinus. 
The size of maxillary sinuses varies from 
those so small that they cannot be seen 
in a routine intra-oral roentgenogram to 
those which extend from the tuberosity 
to the cuspid, dipping down around the 
roots of the bicuspid and molars. Of 
course, after the molar teeth have been 
extracted, the alveolar bone is often 
markedly resorbed, so that if the sinus 
happens to be large, little bone will re- 
main between the sinus and the ridge. 
The angle used to roentgenograph this 
area superimposes the maxillary sinus 
upon the remaining bone, giving a pic- 


ture similar to the one illustrated here. 
When abnormal shadows are noted in a 
roentgenogram, it is always wise to order 
other films of the same area at slightly 
different angles, and of the opposite side 
of the mouth for comparison. 

It is impossible to determine positively 
the cause of the “small fistula superior to 
the second bicuspid” from roentgeno- 
graphic study alone. Both bicuspids have 
deep fillings, and one or both of them 
may have necrotic pulps, which could 
cause the trouble. Also, a small radiolu- 
cent area can be seen between the two 
bicuspids which might be caused by a 
lateral abscess. These teeth and their 
surrounding soft tissues should be thor- 
oughly examined, explored and palpated 
before a final diagnosis is made. 


HERPES LABIALIS 

To the Editor: I am very susceptible to 
herpes labialis. I am familiar with the vari- 
ous local treatments and I would like to 
know whether there is any possible therapy 
other than local. I am convinced that the 
virus is commonly found in the saliva and 
the outbreak of the lesion is not necessarily 
caused by a digestive or intestinal upset as 
is commonly believed. 

F. P. Pratt, 
Atlanta, Ga. 


ANSWER 

I regret that I know of no treatment 
for herpes labialis which will quickly 
abort the lesions and will prevent their 
recurrence. It is generally agreed that 
the lesions are caused by a filterable 
virus. It is possible that the virus is 
found in the saliva, as is suggested. How- 
ever, as the lesions are rather rare, one 
must assume that the virus is not very 
widely distributed or that some other 
conditions must be present to make the 
patient susceptible to infection by the 
virus. Because herpes labialis commonly 
accompanies such different conditions as 
the common cold, influenza, pneumonia, 
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gastro-intestinal upsets, malaria and sun- 
burn, it seems probable that the lesions 
are caused by the virus acting upon a 
patient made susceptible by some sys- 
temic disturbance. 

Prevention of herpes labialis, then, 
would require either control of the virus 
or control of a long list of systemic up- 
sets. Because no satisfactory way of do- 
ing either has been developed (to my 
knowledge), treatment is still purely local 
and symptomatic. The subject is worthy 
of study. 

M. K. H. 


LEUKOPLAKIA? 


To the Editor: A man about 35 years old 
had been wearing a full upper and partial 
lower vulcanite denture for about eleven 
years. I extracted the lower remaining teeth, 
six anterior, and constructed full upper 
and lower acrylic dentures. The imprint of 
the relief chamber from the old vulcanite 
denture was very noticeable on the roof of 
the mouth. After several days, the dentures 
felt very comfortable with the exception of 
one area which was about 10 mm. in from 
the posterior edge of the denture and half- 
way between the midline and the center of 
the ridge. 

Several small pimples or eruptions about 
the size of a pinhead in this area were very 
sore, tender and very red. I ground the in- 
side of the plate to remove the pressure, but 
finally had to cut the palate out of the den- 
ture and remove all pressure. 

It is known that the patient has no dia- 
betes, tuberculosis or syphilis. Now the ques- 
tion is what are the lesions and what caused 


them? Could they be a form of leukoplakia? 
J. P. Cotuns, D. D. S., 
310 First Nat’] Bank Bldg., 
Springfield, Ohio. 


ANSWER 


Typically, leukoplakia is characterized 
by milky white lesions which develop 
very slowly without pain or any other 
subjective symptoms. The small red, 
tender pimples described are, therefore, 
probably not leukoplakia. From the de- 
scription given, it is not easy to make a 
diagnosis. It is even possible that the 
lesions might be coincidental with plac- 
ing the dentures. 

No information is given on the effect 
on the lesions of cutting out the palate 
of the denture. If they quickly disap- 
peared, one might assume that they 
were related to either trauma from the 
denture or to some local hypersensitivity 
to the denture material. Cases are oc- 
casionally seen in which lesions similar 
to those described here have developed 
in patients who are hypersensitive to 
some element in their dentures. In these 
cases, the lesions disappeared if the den- 
tures were not used for a few days, re- 
appearing whenever the dentures were 
worn. Construction of new dentures of 
some different material was all that was 
required to prevent recurrence of the 
lesions. Reports indicate that these cases 
are rare, particularly those involving 
acrylic dentures, properly processed, but 
they cannot be ignored. 


M. K. H. 
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CURRENT LITERATURE 


Sepsis in Relation to Fracture of the 

Mandible 

By A. B. MacGrecor 

In fracture of any bone, union with the 
best functional position is imperative. Faulty 
or late immobilization of the fragments will 
have many complications. The resistance of 
the mandible and surrounding tissues is un- 
usually high. Periodontal disease in the area 
of the fracture will greatly reduce this re- 
sistance, and the organisms may then be 
showered into the area of fracture. The 
lymphatics aid in spreading the infection. 

An analysis of 100 cases showed that there 
is a gradual rise in the incidence of sepsis 
with age. Local treatment should consist of 
heat applied to the part, to increase the 
blood supply; incision of abscesses, and re- 
moval of sequestra. The general treatment 
of sepsis is with sulfanilamide.—Brit. D. J., 
71:246, October 1, 1941. 

V. H. Powe tt. 


Heat Treatment of Some High-Palla- 
dium Alloys 
By R. L. Coteman 


Specimens of conventional high-gold, low- 
platinum-palladium clasp wires were tested 
for tensile strength in both the annealed and 
the hardened state. They show a marked 
decrease in strength as the annealing tem- 
perature is increased, while high palladium, 
low-gold wires show a marked increase with 
raising the annealing temperature from 1400 
to 1600° F. Since many of these alloys are 
much harder in the annealed condition if 
the annealing is done at higher tempera- 
tures, in order to obtain maximum softness 
the correct annealing temperature must be 
known and used. To obtain the maximum 
strength in the hardened condition, anneal- 
ing should be done at temperatures well 
above 1292°, as specified by A.D.A. Specifi- 
cation No. 7. Wires of these alloys will not 
develop maximum strength during slow cool- 
ing in investment or during low temperature 
aging unless preceded by quenching from a 
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high temperature. Also they are not suscep- 
tible to accidental “‘over-hardening” by slow 
cooling from soldering temperatures.—J. D. 
Res., 20:331, August 1941. 

Ratpu W. 


Nutrition 

By Harotp JEGHERS 

A patty intake of milk, eggs, meat, veg- 
etables, fruit, potatoes, butter or fortified 
oleo, whole grain or enriched cereal and 
bread in sufficient amounts will provide an 
adequate diet with the exception of vitamin 
D. This, especially during the winter, must 
be otherwise supplied. The extensive use of 
white flour and sugar frequently causes a 
shortage of minerals and vitamins. Of par- 
ticular interest, therefore, is the discussion 
concerned with the nutritional aspects of cal- 
cium and the possibilities of using enriched 
foods. Fortification of sugar with skimmed 
milk solids and white flour with calcium, 
iron, thiamin, riboflavin, nicotinic acid and 
irradiated fats has been suggested to improve 
the diet without interfering with dietary 
habits—New England J. Med., 225:687, 
October 1941. 

Finn Brupevo_p. 


Treatment of Fractures of the Mandible 
By F. C. Witxinson and A. WELDON 
Tue fixation of the parts in mandibular 

fractures is often a difficult problem in eden- 
tulous subjects. This is especially so when 
the fracture occurs in the region of the sec- 
ond or third molar. Ordinary splints are 
usually ineffective in immobilizing the distal 
part. In two surgical procedures, fixation is 
obtained by exposing the mandible extern- 
ally and inserting wire or pins into the man- 
dibular bone. 

In one case, immobilization of the frag- 
ments was obtained by the use of splints. 
The short distal fragment was kept depressed 
by a block of rubber fixed on the heel of the 
upper plate. The anterior fragment was held 
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in position by means of chin bandage con- 
nected with a head cap.—D. Rec., 61:287, 
October 1941. 

Finn BruDEVo_p. 


Studies in Tooth Development: Theories 

of Eruption 

By Maury Masster and Isaac ScHour 

Ir has been suggested that the eruptive 
force is derived from growth of the root; 
growth of dentin and pulpal constriction; 
growth of and pull by the periodontal tis- 
sues; pressure from muscular action on the 
alveolar process; resorption of the alveolar 
bone, which exposes the tooth, or pressure 
from cellular proliferation. Best supported 
by clinical and experimental evidence is the 
theory that the eruptive force is related to 
the vascularity of the peridental membrane; 
but one should not eliminate other factors. 
There is as yet no proof of any one theory. 
Further study of the problem of tooth erup- 
tion is warranted.—Am. J. Orthodontics, 27: 
552, October 1941. 

Finn BRuDEVOLD. 


Implication of the Anticaries Diet 

By L. J. and P. H. Betpine 

Ir has been suggested that dental caries 
and other diseases such as appendicitis and 
rheumatoid arthritis do, at least in part, have 
a common streptococcic etiology. It is pos- 
sible to produce clinical remission in the 
progress of these diseases by the ingestion of 
an anticaries diet which consists chiefly of 
well-selected carbohydrate and protein. The 
foods should be eaten in sufficient amounts 
to maintain the patient’s weight. 

The authors show that the condition pro- 
duced by the proper diet renders the strep- 
tococci unstable, and develops in the host 
enzyme substances that eliminate the toxins 
produced by the organisms.—D. Items Int., 
63:1043, November 1941. 

V. H. Powe tt. 


Chemotherapy in Infections of Bones 
and Soft Tissues 
By R. L. Dinety and P. R. Harrincton 
Firty-stx patients with subacute and 
chronic osteomyelitis, aged from 2 to 70 
years, were treated with sulfathiazole. The 
drug was administered by mouth or intra- 


venously and by introduction in the wound 
in powder form. The mean average daily 
dose was 6.6 gm. administered by mouth. 
In fifty-three cases, there was healing by 
primary intention, with an average healing 
period of 21.6 days. Two cases of chronic 
osteomyelitis of the femur and mandible, the 
former of thirty years’ duration, responded 
well to the treatment.—J.A.M.A., 117:1868, 
December 6, 1941. 
V. H. Powe tt. 


Guttapercha Cones as Bacteriostatic 

Agents 

By Henry A. BarTELs 

Tue results of this investigation, using sev- 
eral test organisms, show that one of several 
brands of guttapercha cones exhibited a bac- 
teriostatic action and was free of contaminat- 
ing organisms. Attempts to show that the 
bacteriostatic activity was due to the color- 
ing agent proved negative. Inhibition of 
bacterial growth occurred only in the case of 
gram-positive organisms.—J. D. Res., 20:327, 
August 1941. 

A. PEARSON. 


Growth in the Mandibular Dental Arch 

By Harry H. Sapiro 

A stupy was made of 544 cases by means 
of plaster casts of the mandible and by actual 
measurement. Three-directional measure- 
ments were made (1) from the midline to 
the gingival margins of the last molar teeth; 
(2) between the distal gingival margins of 
the canine teeth, and (3) between the last 
molar teeth. This study indicates that, in 
the human dental arch, the dimensional 
growth values vary during different periods 
of development.—J. D. Res., 20:335, August 
1941. 

A. PEARSON. 


Effects of Male Hormone on Gingiva 

and Oral Mucosa 

By Dantet E. Zi1sk1n 

OBSERVATIONS were carried out on six 
Rhesus monkeys and on men and women 
who were being treated for genital hypo- 
plasia or uterine bleeding. Biopsies were 
made preexperimentally and at necropsy in 
the case of the animals. Gingival biopsies 
were also made in the human cases. 
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Microscopic examination revealed a gen- 
erally stimulating action on the gingiva and 
the oral mucous membranes. Hyperkeratin- 
ization was found where it was otherwise 
normally absent. The corium appeared 
markedly hyperplastic, with an increase of 
collagen bundles and fibroblasts. 

The hormone reacted equally in male and 
female, and castration produced no devia- 
tion. —J. D. Res., 20:419, October 1941. 

A. PEARSON. 


Estimation of Salivary Phosphatase 

By James J. Rae 

Sativa from thirty-nine boys in approxi- 
mately one age group was studied as to 
phosphatase activity. In each case, the 
saliva was centrifuged and the phosphatase 
activity determined in the precipitate and 
the supernate. The results seem to indicate 
that no relationship exists between the phos- 
phatase content of the saliva and susceptibil- 
ity to caries.—J. D. Res., 20:453, October 
1941. 

A. PEARSON. 


Concerning the “Vitality” of Calcified 
Dental Tissues 
By 


Tuts study was carried out by placing 
stains in the dental pulp and observing in 
tooth sections the diffusion of the material 
into the dentin. The results suggest that the 
dye passes into the odontoblasts through 
Tomes’ fibers into the basis substance of the 
dentin. The dye permeated the entire pulpal 
tissue and concentrated at the layer of Weil. 
In the dentin, the diffusion was present only 
where the odontoblasts were normal. The 
dentin in areas of odontoblastic degeneration 
was not stained, this suggesting that these 
cells play a réle in the distribution of dental 
lymph.—/J. D. Res., 20:369, August 1941. 

A. PEARSON. 


Distribution of Radioactive Phosphorus 
in Teeth of Experimental Animals 
By J. F. Votker and R. F. Socnnags 


A stupy has been made of the radio- 
phosphorus deposition in the bones and teeth 
of nine cats, five dogs and one monkey. The 
cats, killed from one to’ nine days after ad- 
ministration of the isotope, had approxi- 
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mately 0.02 to 0.05 per cent of the total dose 
in the entire dentition. The corresponding 
values for a four-hour experiment with dogs 
was from 0.07 to 0.12 per cent, and for a 
six-day experiment with a monkey, 0.06 per 
cent. Per gram of tissue, enamel contained 
from 10 to 14 per cent of the radiophos- 
phorus content of the dentin. In general, 
coronal dentin contained less marked phos- 
phorus than root dentin and maxillary bone 
greater concentrations of radiophosphorus 
than mandibular bone.—J. D. Res., 20:471- 
476, October 1941. 
J. T. Ginn. 


Distribution of Sodium in Teeth and 
Bones of Dogs as Shown by Radio- 
active Isotope 
By W. F. Koss and J. T. Ginn 


RapImoacTIVE sodium (isotope::Na“) was 
administered intravenously to four adult 
dogs and one young dog. Considerable 
variation was found to exist between the 
total Na™ uptake of different animals, but 
the ratios of radiosodium uptake by the vari- 
ous tissues within individual dogs were fairly 
constant. 

The Na™ uptake by the maxilla, mandible 
and femur was of a similar magnitude. No 
significant variation could be found in the 
radiosodium distribution of whole teeth from 
the same animal. The dentin gave values 
approximately twice that of enamel. Extrac- 
tion of the organic part of whole tooth sub- 
stance resulted in removal of 87 per cent of 
the labeled element. The maximum deposi- 
tion of Na™ did not take place in teeth until 
almost twelve hours after injection.—J. D. 
Res., 20:465-470, October 1941. 

J. F. Votker. 


Observations on Induced Dental Caries 
in Rats. II. Effect of Subcutaneous 
Injection of Fluoride 
By F. A. Arnotp, Jr., and F. J. McCiure 


Rats weaned at 21-23 days of age and 
placed on a caries-producing cornmeal diet 
at slightly more than 30 days of age were 
used. Litter mates were distributed among 
three groups: control, twenty-three rats; in- 
jection, twenty-four rats, and fluoride water, 
twenty rats. All groups were given food and 
water ad libitum. The control group and 
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the injection group received distilled water; 
the third group, drinking water containing 
10 parts per million of fluorine as sodium 
fluoride. The injection group received sub- 
cutaneous injections of the solution of so- 
dium fluoride equivalent in amount to the 
average daily fluorine intake of rats whose 
drinking water contained 40-50 parts per 
million of fluorine. At the end of the ex- 
perimental period, the caries incidence was 
estimated and the enamel and dentin of 
molar and incisor crowns from the right 
mandible and maxilla were analyzed for 
fluorine content. 

Subcutaneous injection of sodium fluoride 
was found to have produced no significant 
reduction in caries incidence. The fluorine 
content of the enamel and dentin of incisor 
and erupted molar teeth was increased both 
by subcutaneous injection of sodium fluoride 
and by giving water containing 10 parts per 
million of fluorine. The observations on in- 
jected rats would seem to rule out any sys- 
temic influence of fluorine on induced rat 
caries when the fluorine is introduced during 
the posteruptive tooth period. These results 
indicate that although the fluorine content 
of the molar teeth of rats injected with so- 
dium fluoride was increased, these teeth did 
not show increased resistance to caries.— 
J. D. Res., 20:457-463, October 1941. 

James T. Ginn. 


Effect of Maternal Dietary Deficiency 
of Vitamin A on Dental Tissues in 
Rats 
By H. MELLAnBy 
Tuirty female rats were fed from the age 

of 3 or 4 weeks on a diet deficient in vitamin 

A for several different periods up to thirty- 

four weeks before experimental breeding 

was begun. Many of the females produced 
young. Others (nineteen in all) taken from 
the same litters were reared on the same diet 
plus a daily dose of mammalian liver oil as 

a source of vitamin A. These were allowed 

to breed at the same time as their vitamin 

A-deficient litter-mates. 

Females on the vitamin A deficient diet 
for twelve or thirteen weeks before parturi- 
tion produced young with normal dental tis- 
sues despite the near exhaustion of the 
mother’s vitamin A stores in the liver and 
the lack of vitamin A stores (with one ex- 


ception) in the young. Females on the defi- 
cient diet for longer periods before parturi- 
tion produced offspring with progressively 
more severe gross and histologic dental 
changes and showed progressive dental 
changes themselves. The young rats showed 
abnormally shaped incisors and molars with 
retardation in tooth development. After 
about thirty weeks on the diet, few of the 
young were born alive. Some females ap- 
parently never became pregnant. In all ex- 
periments where abnormalities were present, 
these were more pronounced in the young 
than in the mother. 

Eleven rats given synthetic tocopherol 
acetate as a source of vitamin E in place of 
wheat-germ oil showed vitamin A deficiency 
in about half the time required for those re- 
ceiving the wheat-germ oil. Thus, a very 
small intake of vitamin A, as found in wheat 
germ oil, may greatly delay the onset of 
gross A deficiency.—J. D. Res., 20:489-509, 
October 1941. 

J. Evwarp 


Enamel Hypoplasia 

By C. F. BopEckEr 

Two cases presenting severe enamel hypo- 
plasia are reported. Both showed pitted 
enamel surfaces and a deep brown discolor- 
ation of the enamel. In one of these, the 
enamel was so friable that it could be easily 
chipped away with an explorer. Ground 
sections were made from selected teeth in 
one case only. Two pathologic conditions 
appeared to exist in the teeth under exam- 
ination: (1) enamel hypoplasia resulting in 
localized deficiencies of structure and (2) a 
disturbance in calcification affecting the en- 
tire enamel. The latter condition explains 
the excessive amount of enamel matrix, 
which caused a pathologic permeability from 
the surface resulting in the intensive dis- 
coloration of the teeth.—J. D. Res., 20:447- 
452, October 1941. 

J. Evwarp 


Trigeminal Neuralgia 
By W. E. Apams and W. Rosinson 
SEVEN patients suffering from trigeminal 
neuralgia were treated with vasodilator drugs 
on the hypothesis that the paroxysms of this 
disease are ischemic. Nicotinic acid was used 


se 
g 
gs 
a 
er 
S- 
l, 
S- 
[- 
d 
1s 
it 
e 
e 
t 
e 
f 
l 


162 Tue JourNat or THE AMERICAN DenTAL ASSOCIATION 


in doses ranging from 50 mg. twice daily to 
75 mg. four times daily. In every case, there 
was improvement and in some cases com- 
plete relief. Vasoconstrictor drugs, adrenalin 
or benzedrine, were given in three cases. 
These drugs increased the number and 
severity of the paroxysms.—Lancet, 2:555, 


1941. 
Finn BrupDeEvo_p. 


Some Observations on Amalgam Tech- 

nic and Their Application 

By C. H. Granam 

Tuts is a short discussion of an amalgam 
technic which the author believes will give 
uniform results and an efficient restoration. 
The basic principles are: a rigid cavity prep- 
aration, a definite substantial matrix tightly 
adapted to all margins, the use of a high 
silver alloy, condensed under as much pres- 
sure as possible with hand instruments, elim- 
ination of all excess mercury and, finally, 
carving and polishing. In standardizing the 
technic, the use of mechanical amalgamators 
and condensors may be useful. Care must 
be taken to avoid overtrituration—D. J. 
Australia, 13:439, October 1941. 

Finn BruDEvoLp. 


Oversikt Over de Senare Aarens Kar- 
iesetiologisker Forsking (Survey of the 
Recent Years Investigation of the Eti- 
ology of Caries) 

By Erm HELLNER 


Tue knowledge which may be gathered 
from the recent literature on caries does not 
allow for definite conclusions as to the etiol- 
ogy. Some phases of the problem are more 
or less elucidated. Many investigators agree 
that there is no correlation between the on- 
set of caries and the degree of tooth calcifi- 
cation. The old opinion that caries is espe- 
cially pronounced during pregnancy and 
lactation seems to be exaggerated. There is 
probably not any withdrawal of calcium 
from the dentin and the enamel of the 
mother in these periods. The vitamins are 
not believed to play any réle in the etiology 
of caries, with the possible exception of vita- 
min D, which seems to have some inhibiting 
effect. There is strong evidence that a high 


consumption of carbohydrates increases the 
incidence of tooth decay. Lactobacillus 
acidophilus may play a role in this increase. 
The author quotes many investigators, but 
unfortunately no bibliography is given.— 
Svensk Tandl. Tidskr., 34:71, 1941. 

Finn BruDEVOLp. 


United States Draftees’ Dental Defects 
of 1863, 1864, 1917 and 1940-1941 
By Bion East 
Tue author compares the relative rejection 

rates per thousand men examined in the 

drafts of 1863-1864 and 1918 for dental de- 
fects according to geographic areas. Seven 
districts are included in the study. The New 

England States have the highest rate in both 

studies and Kentucky has the lowest. The 

remaining areas distribute themselves in 
identical order in both surveys. Interestingly 
enough, the rejection rates for the different 
areas correspond very closely with the figures 
for the carious teeth rates among the school 
children living in these states, as recorded in 
1933-1934. It would appear that private and 
dental health practice along with increased 
emphasis on oral health education has been 
ineffective in altering this relationship be- 
tween geographic location and caries suscep- 
tibility factors—Mil. Surgeon, 89:661, Oc- 

tober 1941. 

J. F. Voter. 


Epidemic of Ulcerative Gingivitis Treated 
at the Glasgow Dental Hospital 


By F. Forses WEBSTER 


Ir was observed at the Glasgow Dental 
Hospital that, before the war, most cases of 
Vincent’s gingivitis occurred during the win- 
ter. During the two years of war, the num- 
ber of cases greatly increased. This observa- 
tion favored the view that, apart from the 
organisms present, this disease may be a 
deficiency disease, and probably due to the 
scarcity of fresh fruits and vegetables. In 
the treatment of the disease, one should use 
drugs as non-irritating as possible. A thor- 
ough mechanical cleansing of the teeth 
should not be undertaken until the condition 
of the gums has improved somewhat.—D. 
Rec., 61:319, November 1941. 

Finn BrupeEvop. 
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ANNOUNCEMENTS 


ANNOUNCEMENTS must be received by the fifth day of the month 
in order to be published in the forthcoming issue of THE JouRNAL. 


CALENDAR OF MEETINGS 

AMERICAN ACADEMY FOR Piastics RESEARCH 
iN Dentistry, Chicago, IIl., February 22. 

AMERICAN ASSOCIATION OF ORTHODONTISTS, 
New Orleans, La., March 16-19. 

Cuicaco Dentat Society Mipwinter MEEt- 
NG, February 23-26. 

(Onto) Dentat Society, May 
4-6. 

Mipwinter Dentav Cuinic, Dallas, 
Texas, January 26-28. 

District oF DenTAL Society, sec- 
ond and fourth Tuesdays in each month, 
from October to June at the United States 
Public Health Service Auditorium, Wash- 
ington. 

DENVER (CoLo.) Mipwinter Dentat MEET- 
ING, January 25-28. 

Five State Post GrapuatTe Cuinic, Wash- 
ington, D. C., March 8-12. 

New York Society oF OrtHoponrtIisTS, Feb- 
ruary 23-24. 

NortH ATLANTIC OrTHODONTIC SOCIETY, 
New York, N. Y., January 21. 

GREATER PHILADELPHIA ANNUAL MEETING, 
February 3-6. 

SOUTHWESTERN SocIETY OF ORTHODONTISTS, 
New Orleans, La., March 16-19. 

WestcHEsTER (N. Y.) Dentat AssISTANTS 
Society, Mt. Vernon, N. Y., January 13. 


STATE SOCIETIES 
January 
Rhode Island, at Providence (14-15) 
March 
Minnesota, at St. Paul (3-5) 


STATE BOARDS OF DENTAL 
EXAMINERS 
Kentucky, at Louisville, June 9-12. Leon 
M. Childers, 1312 First Nat’l Bank Bldg., 
Lexington, Secretary. 
South Dakota, at Sioux Falls, January 29- 
31. T. E. Burrington, Rapid City, Secretary. 
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AMERICAN ACADEMY FOR PLASTICS 

RESEARCH IN DENTISTRY 

Tue American Academy for Plastics Re- 

search in Dentistry will meet at the Palmer 

House, Chicago, IIl., February 22, at 2 p.m. 

Address requests for admission to 
LaMar W. Harris, Secretary, 
25 E. Washington St., 
Chicago, III. 


AMERICAN ASSOCIATION OF 
ORTHODONTISTS 
THE 1942 meeting of the American Asso- 

ciation of Orthodontists will be held at the 
Roosevelt Hotel, New Orleans, La., March 
16-19. This will be a pan American congress. 
A special invitation is extended to orthodon- 
tists in Central and South America. 

Max E. Ernst, Secretary, 

1250 Lowry Medical Arts Bldg., 
St. Paul, Minn. 


CHICAGO DENTAL SOCIETY 
MIDWINTER MEETING 
Tue 1942 Midwinter Meeting of the 
Chicago Dental Society will be held at the 
Palmer House, February 23-26. 
GLENN E. Cartwricut, President. 


CLEVELAND DENTAL SOCIETY 
Tue Annual Spring Clinic Meeting of the 
Cleveland (Ohio) Dental Society will be 
held May 4-6 at the Statler Hotel, Cleve- 
land. 
Avsiun F. Sapp, Chairman, 
Publicity Committee 
562 Rose Bldg. 
Cleveland, Ohio. 


DALLAS MIDWINTER CLINIC 
Tue Dallas Midwinter Clinic, sponsored 
by the Dallas County Dental Society, will 
hold its fifteenth annual meeting in the 
Hotel Adolphus, Dallas, Texas, January 26- 
28. The following clinicians will present a 
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three-day study course: Sanford M. Moose, 
San Francisco, Calif.; subject: “Oral Sur- 
gery and Diagnosis.” Ernest R. Granger, Mt. 
Vernon, N. Y.; subject: “Operative Den- 
tistry.” R. O. Schlosser, Chicago, IIl.; sub- 
ject: “Denture Prosthesis.” Members of the 
Dallas County Dental Society will present 
table clinics. The fee for the full three-day 
course, including the dinner, is $15. All 
members of the American Dental Associa- 
tion are invited. 1942 membership cards 
should be presented on registration. 

Puevps J. Murpuey, Chairman, 

Publicity Committee, 
Fairmount and Welborn Sts., 
Dallas, Texas. 


DENVER MIDWINTER DENTAL 
MEETING 
Tue Denver Midwinter Meeting sponsored 
by the Denver Dental Association, will hold 
its thirty-fifth annual meeting in the Shirley- 
Savoy Hotel, Denver, January 25-28. 
P. Horton, Director, 
206 Metropolitan Bldg., 
Denver. 


FIVE STATE POST GRADUATE CLINIC 
Tue annual Five State Post Graduate 
Clinic of the District of Columbia Dental 
Society will be held at the Mayflower Hotel, 
Washington, D. C., March 8-12. 
D. Curtis, Chairman, 
Publicity Committee. 


NEW YORK SOCIETY OF 
ORTHODONTISTS 
Tue annual meeting of the New York 
Society of Orthodontists will be held at the 
Waldorf-Astoria, New York, February 23-24. 
WiiuraM C. Ketter, Secretary, 
40 E. 4gth St., 
New York. 


NORTH ATLANTIC ORTHODONTIC 
SOCIETY 
Tue fourteenth semi-annual meeting of 
the North Atlantic Orthodontic Society will 
be held January 21, in the Hotel Pennsyl- 
vania, New York, N. Y. Members of the 
dental and medical professions are invited. 
A. G. Kramer, Secretary, 
1111 E. 15th St., 
Brooklyn, N. Y. 
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GREATER PHILADELPHIA ANNUAL 
MEETING 
Tue Greater Philadelphia Annual Meet- 
ing, which will be a combined meeting of 
the Pennsylvania State Dental Society and 
the Philadelphia County Dental Society, 
will be held February 3-6 at the Benjamin 
Franklin Hotel. 
AsraM CouEN, Chairman, 
Publicity Committee, 
269 S. 19th St., 
Philadelphia, Pa. 


SOUTHWESTERN SOCIETY OF 
ORTHODONTISTS 
Tue February meeting of the Southwest- 
ern Society of Orthodontists has been post- 
poned. A regular business session will be 
held during the meeting of the American 
Association of Orthodontists, New Orleans, 
March 16-19. 
R. E. Otson, Secretary, 
Union Nat’! Bank Bldg., 
Wichita, Kan. 


WESTCHESTER DENTAL ASSISTANTS 
SOCIETY 

THE next meeting of the Westchester 
(N. Y.) Dental Assistants Society will be 
held January 13 at 8 p.m., in the Edison 
High School, Mt. Vernon. The chief 
speaker will be Dr. Frances Krasnow, con- 
sultant and instructor at the Guggenheim 
Dental Clinic. There will also be a table 
clinic. All meetings are held on the second 
Tuesday of the month at the Edison School. 
All dental assistants are welcome. 
Strvia MERRELL, Publicity Chairman, 

101 Park Ave., 
Mt. Vernon. 


RHODE ISLAND STATE DENTAL 
SOCIETY 
Tue sixty-fourth annual meeting of the 
Rhode Island State Dental Society will be 
held January 14-15, at the Providence Bilt- 
more Hotel, Providence. 
WiuraM A. Morinvittz, Chairman, 
22 Park Place, 
Pawtucket. 


KENTUCKY STATE BOARD OF DENTAL 
EXAMINERS 

Tue next meeting of the Kentucky State 

Board of Dental Examiners will be held 
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June 9-12 at the University of Louisville, 
Dental School, Louisville. Dentists having 
graduated prior to 1942 and desiring to stand 
examination before this board must file ap- 
plications, complete with full information 
requested, at this office not later than March 
9. Applications of 1942 graduates must be 
in the secretary’s office by May 9. Ample 
time should be allowed for securing all data 
required. For application forms and further 
information, apply to 
Leon M. Cuipers, Secretary, 
1312 First Nat’l Bank Bldg., 
Lexington, Ky. 


SOUTH DAKOTA STATE BOARD OF 
DENTAL EXAMINERS 
Tue South Dakota State Board of Dental 
Examiners will hold its next examination 
for those desiring 2 license to practice den- 
tistry or dental hygiene at Sioux Falls, Janu- 
ary 29-31. Further information can: be ob- 
tained from 
T. E. Burrincton, Secretary, 
Rapid City. 


EXAMINATION FOR APPOINTMENT IN 
THE DENTAL CORPS OF THE NAVY 
THE next examination for appointment as 

assistant dental surgeon, U. S. Navy (lieu- 
tenant [junior grade], Dental Corps, U. S. 
Navy) will be held at the Naval Training 
Station, Great Lakes, IIl., and the Naval 
Training Station, San Diego, Calif., Febru- 
ary 9. Application for this examination 
should be made to the Chief of the Bureau 
of Medicine and Surgery, Navy Department, 
Washington, D. C. Applicants for appoint- 
ment as assistant dental surgeon must be 
citizens of the United States, more than 21 
but less than 32 years of age at the time of 
acceptance of appointment, and graduates of 
a class A dental school. A circular of in- 
formation listing physical and other require- 
ments for appointment, subjects in which 
applicants are examined and other data per- 
taining to salary, allowances, etc., can be 
obtained from the Bureau of Medicine and 
Surgery, Navy Department, Washington, 
D. C. Assistant dental surgeons are ap- 
pointed in the rank of lieutenant (junior 
grade), Dental Corps, U. S. Navy. The pay 
and allowances for an officer of this rank 
total $2,699 a year if he has no dependents 
and $3,158 a year if he is married or has 
dependents. 


LOCATIONS FOR DENTISTS 

A neep for additional dentists exists in 
many of the vital defense areas. These short- 
ages have arisen because of the great increase 
in civilian population that has occurred dur- 
ing the year. At present, needs exist in a 
number of states in communities varying in 
size from small villages to large cities. A 
continuing increase in population will result 
in overtaxing the dental personnel in many 
other localities where at present the dentists 
are very near the limit of their capacities. 
In many of these defense areas, there are de- 
fense housing projects in which office space 
or living accommodations, or both, may be 
secured. The United States Public Health 
Service in cooperation with the Division of 
Defense Housing of the Federal Works 
Agency, which supervises these projects, is 
interested in acquainting dentists with the 
needs of these communities. If you are in- 
terested in securing more specific informa- 
tion about localities for the establishment of 
practice, communicate with 

THomAS Parran, Surgeon General. 


RESEARCH FELLOWSHIPS IN MED- 
ICINE AND DENTISTRY AT THE 
UNIVERSITY OF ILLINOIS 

Tue Graduate School of the University of 
Illinois has established four research fellow- 
ships to be awarded for one year in the fields 
of medicine and dentistry in Chicago at a 
stipend of $1,200 per year (calendar year 
with one month’s vacation). Candidates for 
these fellowships must have completed a 
training of not less than eight years beyond 
high school graduation. This training may 
have been acquired in any one of the follow- 
ing ways, or the equivalent thereof: 1. Work 
leading to the B.S. and M.D. degrees. 2. 
Work leading to the B.S., M.S. and D.D.S. 
degrees. 3. Work leading to the B.S. and 
B.A. degree in a four-year collegiate course 
and to the D.D.S. degree. 4. Work leading 
to the B.S., D.D.S. and M.D. degrees. The 
fellowship year begins September 1. Formal 
application blanks can be secured from the 
Secretary of the Committee on Graduate 
Work in Medicine and Dentistry, 1853 W. 
Polk St., Chicago, Ill. 


DENTAL RESIDENCY 
Tue University of Oregon Medical School 
Hospitals and Clinics offers a residency in 
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dental medicine and oral surgery, the period 
of service to be one year, with compensa- 
tion $40 monthly, in addition to board, room 
and laundry. The division is under the gen- 
eral direction of the department of medicine 
and the direct supervision of the head of 
the division and a visiting staff of sixteen 
dentists. Service is carried on in the out- 
patient clinic and the three hospitals. Appli- 
cation blanks will be furnished on request. 
Direct inquiries to 
Ricuarp B. Dittenunt, Dean, 
University of Oregon Medical School, 
Portland. 


DENTAL RESIDENTSHIP 

A TWELVE months’ dental residentship is 
available at the Western Pennsylvania Hos- 
pital, Pittsburgh, beginning July 1. The ap- 
plicant for this position must be a graduate 
dentist holding a Pennsylvania license and 
having had the minimum of one year’s den- 
tal internship in a recognized hospital. A 
salary of $83.33 per month with maintenance 
is offered with the position. 

J. A. Garpner, Chief, 
Dental Department. 


BRONX HOSPITAL VOLUNTEERSHIPS 


Tue Dental Department of the Bronx 
Hospital offers a number of volunteerships 
to recent graduates in dentistry in the fol- 
lowing branches: oral surgery and anes- 
thesia; surgical pyorrhea; orthodontia; root 
canal therapy, and operative dentistry. Those 
offering satisfactory credentials indicating 
their interest in the clinical study of dental 
surgery as a health problem will receive con- 
sideration. Address applications to the Den- 
tal Department, Bronx Hospital, Fulton Ave. 
at 169th St., Bronx, New York. Appoint- 
ments will begin in July. 

Davip WurzeEL, Director, 
Dental Department. 


CARNEGIE FELLOWSHIPS FOR 
RESEARCH AND GRADUATE WORK 
IN THE DENTAL SCIENCES 

Awep by the Carnegie Corporation, the 
School of Medicine and Dentistry of the 
University of Rochester offers scholarships 
paying $1,200-$1,800 per annum to well- 
trained dental graduates who are interested 
in research or who desire special training 
in the basic medical sciences as an aid to 
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dental teaching or practite. A few fellow- 
ships also offer part-time training in oral 
surgery. On appointment, the applicant is 
given the title of Carnegie Dental Fellow 
and, according to his interest, works as a 
graduate student in one of the departments 
of the medical schools. Here, excellent lab- 
oratory facilities, adequate direction and 
close contact with various investigations re- 
lated to medicine and dentistry help his 
research and study. Fellows are encouraged 
to attend medical classes, seminars and staff 
meetings and, when opportunity presents it- 
self, to participate in class instruction and 
scientific meetings. Contact with the prob- 
lems of clinical dentistry may be maintained 
through the Oral Surgery Clinic of the 
Strong Memorial Hospital and the Rochester 
Dental Dispensary. With the approval of the 
Graduate Council of the university, Fellows 
may prepare themselves for the degree of 
M.S. or Ph.D. Applications should be made 
to 
GeorcE H. Wuppte, Dean, 
School of Medicine and Dentistry, 
Rochester, N. Y. 


POSTGRADUATE COURSE IN 
PERIODONTIA 

Tue New York University College of Den- 
tistry will hold its ninth annual postgraduate 
course in periodontia for twenty sessions, as 
follows: Schedule A, morning and afternoon 
sessions, June 15-26. Schedule B, morning 
and afternoon sessions, June 15-17; mornings 
only, June 18-July 8. Fee $100. Course 
limited to fifteen men. Preference given in 
order of receipt of application. The course 
will include etiology, diagnosis and treatment 
of periodontal disease; various technics of 
pocket eradication, with conservative treat- 
ment stressed; Vincent’s infection; diagnosis 
of types of bone resorption; mouth manifes- 
tations of systemic disease; periodontal foci 
of infection; toothbrushing; instrumentation; 
diet; balancing of occlusion; taught by lec- 
tures and clinical work, each student treat- 
ing several cases. Instruction by Samuel 
Charles Miller, Sidney Sorrin, J. Lewis Blass 
and the entire periodontia faculty. For fur- 
ther information and application, address the 
Office of the Dean, New York University 
College of Dentistry, 209 E. 23rd St., New 
York, N. Y. 
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